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CULTURAL RESOURCES

Important or potentially important cuitural resources along the proposed routes include a
prehistoric camp site, an abandoned railroad, three potentially sensitive historic
localities, and four areas where there is a possibility of encountering buried Pleistocene
vertebrate remains, which could be of both archaeological and paleontological
importance. Predictive cultural resource sensitivity assessments categorized the areas
within each route as having high, moderate, low, or no sensitivity.

Direct, adverse physical impacts can occur to cultural resources during construction,
while indirect impacts may result from increased traffic, which can increase site
vandalism. Mitigation measures include avoidance or data recovery. Application of
these measures should reduce impacts to an acceptable level.

Background

Federal regulators charged with implementing the Nation's historic preservation program
have broadly defined cultural resources as buildings, sites, districts, structures, or
objects having historical, architectural, archaeological, cultural or scientific
importance. In implementing this definition it has become common practice to delineate
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three basic categories of resources: (1) prehistoric resources, (2) historic era sites, and
(3) ethnographic sites.

Prehistoric resources are defined as sites and associated artifacts that date from before
the time of written records, which do not appear before the arrival of Spanish
explorers. These resources represent Native American cultures and societies. The
importance of these resources generally stems from their potential to yield valuable
information about prehistory and the development of human cultures. Prehistoric sites
with important information potential are afforded special status under Federal and State
historic preservation guidelines (e.g., the National Historic Preservation Act of 1966, as
amended in 1976 et seq. (Public Law 94-422); NEPA (Public Law 91-190); and Protection
and Enhancement of the Cultural Environment (Executive Order 11593) and the Utah
Antiquities Act of 1969 (Utah Code Ann., Section 63-11-2).

Historic resources are defined as those sites or properties that were occupied or used
after the time when written records became available; for much of Utah, this did not
occur until the early 1800's. Ordinarily, properties must be at least 50 years old in order
to be deemed historic. The importance of such resources, as viewed from the
perspective of Federal and State preservation guidelines, lies in their potential to yield
important historic information, or from their association with historically important
persons or with events that have made a meaningful contribution to the broad patterns of
history, or because they represent characteristic styles or the work of a master.

Ethnographic resources are locations of contemporary or heritage importance 10 Native
Americans. Major Federal legislation that requires the consideration of ethnographic
considerations in environmental documents includes the same laws that protect
prehistoric and historic resources as well as the American Indian Religious Freedom Act

(Public Law 95-431).

In 1989, archaeologists from Dames & Moore completed several tasks to determine the
effects of each alternative on cultural resources. These included:

e Review of Manti-La Sal National Forest and the Utah State Historic Preservation
office cultural resource records for information on previous cultural resource

projects within the project area.

e Review of General Land Office records for information on potential historic
localities.

e Consultation with Dr. David Madsen, Utah State Archaeologist for information to
identify areas with the potential for containing buried Pleistocene mammal

remains.

e An intensive, 100 percent pedestrian survey of all segments on National Forest
System lands with the exception of the existing route and portions of Segment 24
that had been assessed previously for potential cultural resources in conjunction
with the construction of Utah Highway 264 (Bruder, Bassett and Rogge 1990).

In addition, a contact program has been initiated by the Forest Service among local

Native American communities soliciting information about any cultural resources having
special importance for them.
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Existing data indicate that cultural resources in the general study area consist largely of
historic properties associated with coal mining activities and related occupation of the
region. Prehistoric sites are rare; however, there is reason to believe that evidence of
very early human activities associated with the remains of extinct Pleistocene fauna
such as mammoths and mastodons may be present.

Known Cultural History

Prehistoric Period - Very little archaeological evidence is available regarding the
prehistoric occupation of that portion of the Wasatch Plateau where the project is
located. However, excavations in the adjacent eastern Great Basin indicate that earliest
humans may have arrived in the general region approximately 15,000 years ago (Gruhn
1961). Artifacts typical of the earliest several thousand years of occupation are often
associated with remains of now extinct elephants, camels and bison indicating that they
were hunted by the earliest, Paleo-indian inhabitants. Moister and cooler conditions
characterized the climate at that time.

Evidence concerning Paleo-indian occupation in Utah is exceedingly sparse (as
summarized by Black and Metcalf 1986). However, remains of a Columbian mammoth
(Mammuthus columbi) were recovered from the Huntington Reservoir area near the

project area and two mastodons (Mammut americanum) have been recovered from.

sinkholes near Skyline Drive within the study area (Intermountain Reporter 1989; Miller
1987). Radiocarbon dating suggests that the mammoth dates to approximately 11,000
before present (Madsen 1990).

The subsequent era of occupation is known as the Archaic and dates from approximately
8300 to 1500 BP in many parts of the region (Schroed! 1976; Jennings 1978; Black and
Metcalf 1986). The nomadic hunting and gathering Archaic cultures apparently reflect
an adaptation to a climate much drier and warmer than the previous era.

Sites of the horticulturally based Fremont culture appear throughout much of Utah
around AD 500. A three phase sequence, beginning possibly as early as AD 150 and
ending at about AD 1200, has been postulated for the San Rafael Fremont variant whose
occupation zone is located immediately east of the study area (Black and Metcalf 1986).
Early Fremont sites suggest a trend toward seasonal sedentism. Later sites typically are
small villages situated along streams and on small knolls above water sources. There is
some evidence to indicate that near the end of the sequence, San Rafael Fremont groups
aggregated into fewer but larger sites situated adjacent to arable land.

The appearance of distinctive side-notched points and ceramics around AD 1250 reflects
the eastward expansion of presumed Shoshone-speaking hunters and gatherers out of the
southwestern Great Basin (Holmer and Weder 1980). The Fremont sites disappear at
about this time although the reason for this coincidence has not been resolved (Hauck
1979; Nickens 1982).

Ethnohistory Period - The Utes, a Shoshonean population, were the sole inhabitants of
east-central Utah at the time of Euro-American contact (Steward 1938). They subsisted
by hunting and gathering wild foods in a manner very similar to the Archaic era
occupants (Euler 1966; Wheat 1967; Smith 1974; Jennings 1978). The introduction of the
horse around AD 1700 profoundly changed their way of life (Stewart 1966). As traffic
along the emmigrant trails increased and Mormons began to settle Utah in the 1850' and
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1860', the Native Americans came into more and more conflict with the Americans.
The Utes were confined to the Uintah Reservations north and east of the study area
during the 1870s.

Historic Period - With the exception of the brief Dominguez-Escalante expedition of
1776-1777, the initial intrusion by Euro-Americans into present-day Utah was by fur
trappers in the early 1800's. While never great in number, these traders and explorers
were effective in causing the Indians to become dependent on manufactured goods, in
contributing to the extinction of the bison west of the Continental Divide, and in
publicizing the region to eastern interests.

Following an ill-fated attempt on the part of the Mormons to settle the Wasatch Plateau
and surrounding areas in 1855, the region was abandoned until 1877. In that year,
members of the Sanpete Stake founded agricultural settlements in Castle Valley. Later,
cattle and then sheep were grazed within the general region.

Coal was discovered at Connellsville in Huntington Canyon in 1875, and there was an
unsuccessful attempt to produce coke there. In 1876, the Pleasant Valley Road was
constructed, and the following year high-quality coal was being mined at the Number 1
Mine in Winter Quarters Canyon. This was the first successful commercial coal mine in
Utah (Watts 1948). Mining continued there until 1928 despite abortive attempts to
organize labor and resulting unrest, an attempt by the railroads to monopolize.
production, and a tragic mine explosion in 1900, which claimed 199 lives.

Several communities were established in or near the study area to service the mining
industry. The company town at Winter Quarters grew to a population of around 800 and
had at various times, segregated communities of Welsh or British, Finnish, Greek, and
Slavic miners and their families. Many miners opted to settle in the independent town of
Scofield, near the railroad, or at Clear Creek, a mill town that later developed its own
mines. The aforementioned mines, along with the UP Mine and Mud Creek Mine
constituted the Pleasant Valley Coal District for many years.

Although mining continues to be the dominant commercial venture in the region, the
ranching, and more recently the recreational industries, have also made use of the study
area. The region shows evidence both of summer sheep herding and use by hunting and
fishing enthusiasts as well as containing scattered summer homes on private inholdings
within the Forest. '

Specific Descriptions - Cultural Resources in the Project Area

Within the general study area (which includes all of the US Geological Survey (USGS)
Scofield Reservoir and Fairview Lakes quadrangles, and small portions of the C Canyon
and Jump Creek quadrangles), 19 previous cultural resource surveys have been
undertaken. About 1.5 miles of previous surveys are along the existing pipeline
corridor. These studies located 3 archaeological sites on or very near (within 1/8 mile)
the proposed routes or the existing pipeline.

In addition, the locations of various historic manifestations (primarily roads) were
obtained from Government Land Office (GLO) township maps dating between 1876 and
1931, Table 3-13 lists both the previously recorded archaeological sites and the potential
historic site locations from the GLO maps. It should be noted that except where these
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historic locations have been field checked, we cannot be certain they still exist. Thus, as
noted on Table 3-13, the integrity and potential eligibility for listing on the National
Register of Historic Places (National Register) for many of these resources has not been
determined.

The 3 previously recorded sites include 1 prehistoric lithic scatter, | prehistoric camp
site, and 1 historic limited activity site containing a corral, inscribed aspens and trash.
Previous recorders have recommended that 2 of the archaeological sites are not eligible
for listing on the National Register, but that the prehistoric camp site (42CB334) is
eligible.

The 25 potential historic locations include 1 railroad, 1 sawmill, 1 coal prospect, and 22
roads or trails. The presently unused Denver and Rio Grande Western Railroad is extant
but its historical integrity and National Register eligibility have not been determined.
No trace of the sawmill was found during our field inspections and we assume that either
it is no longer extant or it was misplotted on the GLO maps. The condition and National
Register eligibility of the coal prospect is unknown.

Most of the roads apparently are narrow bladed tracks that may have been associated
with logging, or other temporary access needs, but 5 were more substantial
transportation corridors. These are the Skyline Road (now Skyline Drive), noted as early
as 1892; the Pleasant Valley Road, which headed northwest from Winter Quarters Camp
(1891); the Winter Quarters Camp Road, which connected the company town with
Scofield to the east and also apparently was paralleled by a spur railroad track at one
time (1876); the Scofield Road, which today is Utah Highway 96 (1876); and the Price
Road, which headed towards Price from its intersection with the Scofield Road about
2.75 miles north of Clear Creek (1915).

We suggest that the 5 main transportation corridors might qualify for National Register
listing under criterion "a" because of their association with the development of early
mining in Utah. However, as noted, at least within the project area or at least where
crossed by the alternative routes, 4 have lost their integrity due to grading, widening,
and in 1 case paving. There may, however, be well-preserved, National Register eligible
segments located outside of the project area. Therefore, if these linear features are
eventually considered for National Register listing, those stretches which might be
affected by this project would be considered non-contributing elements. The integrity of
the fifth major route (the Price Road) is unknown.

We note, however, that the 5 main routes could predict the presence of nearby,
unrecorded historic sites. The National Register eligibility of the smaller roads has not
been determined, but some have lost their integrity where they. are crossed by the
alternative routes.

Five groups and 10 isolated occurrences of carved aspen trees were located by the survey
as shown on Table 3-13. We recommend that they are not eligible for listing on the
National Register and that our recording has essentially exhausted their information
potential.

The contacts initiated with local Native American communities have, to date, not

resulted in the identification of any traditional use areas or sites having special
importance or sacred values.
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Potentially Sensitive Areas

In sum, important or potentially important cultural resources of which we are aware
along the proposed routes include a single recommended National Register eligible site
(42CB334, the prehistoric campsite), the unused Denver and Rio Grande Railroad, and 3
potentially sensitive historic localities on the Winter Quarters Route: Scofield Road,
Winter Quarters Camp Road, and the old road leading toward Price, which is part of
Segment 22. (No historic remains were located where the alternate routes would cross or
parallel the Skyline and Pleasant Valley roads.) In addition, we have identified 4 areas
where there is a possibility of there being buried Pleistocene vertebrate remains. These
are low, boggy areas (physiographically similar to the sediment trap in which the
Huntington Reservoir mammoth was encountered) along Gooseberry, Upper Huntington,
and Mud Creeks.

Using data from the field inventory and records review, we have assigned sensitivity
rankings along each of the proposed routes.  For those stretches where we or others have
undertaken intensive pedestrian surveys and found no eligible sites or where the Forest
Service has consulted previously with the State Historic Preservation Officer and
determined the potential for cultural resources is too low to warrant survey, we have
assigned a sensitivity ranking of ™one™ Also included here is the existing pipeline
corridor that has already been disturbed and therefore would not be expected to contain
intact deposits even if any cultural resources had been there originally. Stretches of low.
sensitivity are those areas on non-National Forest lands that have not been surveyed, but
where the potential for encountering cultural resources is considered to be minimal based
on the results of intensive survey on National Forest land with similar topography, slope,
and other environmental conditions. Areas of moderate sensitivity are those where
Pleistocene vertebrates, or historic resources could potentially be encountered, but
where their presence has not been verified. A single stretch along Mud Creek is ranked
as highly sensitive. This is an area where Pleistocene deposits could be present, and
which, in addition, contains the historic Denver and Rio Grande Western Railroad, which
may be eligible for listing on the National Register. The sensitivity of each of the
proposed routes is summarized below.

Alternatives A and B - Because the existing pipeline route is already disturbed, we judge
it to be of no sensitivity from a cultural resources perspective,

Alternative C - Burnout Canyon Routes (1) and (2) - The Burnout Canyon route would
contain a 2.1-mile stretch of moderate sensitivity because of the possibility that Upper
Huntington Canyon may contain buried, undetected Pleistocene faunal remains.

Alternative C - Burnout Canyon Routes (3) and (4) - Both of these routes would contain

.3 mile assigned a moderate sensitivity because of potential, undetected Pleistocene
remains along Upper Huntington Canyon. Each route would also contain 0.4 mile of low
sensitivity where Segment 24 would deviate from the Utah Highway 264 right-of-way,
and therefore has not been assessed for potential cultural resources (the Utah Highway
264 right-of-way has been assessed and determined not to require cultural resources
inventory (Wikle 1982)).
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Alternative D - Gooseberry Route - Two stretches along the Gooseberry Route (totaling
0.7 mile) are assigned moderate sensitivity because of their potential to contain buried,
undetected Pleistocene vertebrate remains. These involve the area where Segment |
would cross Gooseberry Creek, and the stretch along Upper Huntington Canyon (on
Segments 2 and 3). The Gooseberry Route also would contain 2.2 miles of low sensitivity
on private land, which has not been surveyed. Based on previous findings, we predict that
few, if any, important cultural resources would be found in this area.

Valley Camp Triangle Connectors (1) through (3) - All limits of segments of the Valley
Camp Triangle have been intensively surveyed and no cultural resources were
encountered. Therefore, we judge it to be of no sensitivity from a cultural resource
perspective, :

Alternative E - Winter Quarters Routes (1) and (2) - The Winter Quarters route would
contain areas of high, moderate, and low sensitivity. If Winter Quarters Route (2) is
used, 5.1 miles of unsurveyed, low sensitivity area, 1.3 miles of moderate sensitivity
possibly containing historic resources as well as possible buried, undetected Pleistocene
fauna, and 1.8 miles of high sensitivity would be crossed. The high sensitivity is the
result of potential Pleistocene fauna as well as the confirmed presence of a historic
railroad north of Clear Creek. The moderate sensitivity areas are just south of Scofield
and near the intersection of the old Price Road with the Scofield Road.

If Winter Quarters Route (1) is used instead, all high sensitivity areas will be avoided, and
- 6.5 miles of unsurveyed low sensitivity would be involved along with 0.9 mile of moderate
sensitivity--south of Scofield where both buried, undetected Pleistocene remains and
historic resources could be present, and along the historic Price Road.
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CULTURAL RESOURCES

Direct adverse physical impacts to cultural resources could occur during ground disturb--
ing activities associated with construction, such as vegetation removal, excavation of the
pipeline trench, and preparation and use of temporary yards for equipment and materials
storage. Indirect adverse impacts could result after construction due to improved access
which makes archaeological sites more vulnerable to accidental or deliberate
disturbance. Physical disturbance of a site, whether it is direct or indirect, causes a
permanent loss of information. Archaeologists study the spatial patterning of artifacts
and features within sites; once this pattern has been disrupted, it can never be recon-
structed.

Specific Descriptions

The purpose of the impact assessment is to predict relative impacts of the proposed
routes. Physical ground disturbance along any given stretch will be very similar given
the nature of the project. Therefore, predicted impact levels mirror sensitivity
rankings. In rating the severity of impacts, the relative probability of high, moderate
and low impacts is assessed.

The results of the impact assessment are tabulated on a segment-by-segment basis in
Table 4-7. Because all proposed routes pass through areas of at least moderate
sensitivity, it is possible that impacts to cultural resources will not be able to be avoided
entirely irrespective of the final route selection. However, the project will be done in
compliance with regulations for "Protection of Historic Properties” (36 CFR 800) issued
by the Advisory Council on Historic Preservation to implement Section 106 of the
National Historic Preservation Act. This will ensure that prudent and feasible measures
to avoid or reduce any identified adverse impacts are designed and carried out. The
Forest has initiated consuitation with the Utah State Historic Preservation Officer for
this purpose.
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Alternatives A and B - No impacts to important cultural resources are predicted along
the existing route. If a redundant pipeline is constructed it is assumed that the effects
from construction of the redundant line would be confined to the existing pipeline right-
of-way. Although this alignment has not been entirely inventoried, we assume that any
cultural resources that might originally have been present along it would have lost their
integrity as the result of disturbance caused by initial pipeline installation. It is, of
course, possible that subsidence associated with the partial mining option could effect
resources beyond the existing right-of-way, but these would be the result of a different
action, If temporary storage yards beyond the right-of-way were required as part of this
option, they would need to be surveyed to ensure that important cultural resources were
identified, evaluated, and properly treated.

Alternative C - Burnout Canyon Routes - Burnout Canyon Routes (1) or (2) could result in
2.1 miles of moderate potential impact related to the possibility of encountering
Pleistocene faunal remains. Burnout Canyon Routes (3) or (4) could result in 0.3 mile of
moderate potential impact also related to the possibility of encountering Pleistocene
faunal remains, as well as 0.4 mile of potential low impact along unsurveyed stretches of
Segment 24 where the proposed construction right-of-way deviates from the Highway 264
right-of-way.

Alternative D - Gooseberry Route - This route contains 2.2 miles evaluated as being

subject to low potential impact along an unsurveyed stretch of private land on Segment |- -

and 0.7 mile of moderate potential impacts because of the possible, undetected, buried
Pleistocene faunal remains. No high impacts are anticipated.

Valley Camp Triangle Connectors (1) through (3) - No impacts to cultural resources are
predicted along the segments within the Valley Camp Triangle because each has been
intensively surveyed and no cultural resources were found.

Alternative E - Winter Quarters Routes - Winter Quarters Route (1) would have 6.5 miles
of unsurveyed low potential impact, and 0.9 mile of moderate potential impact. Winter
Quarters Route (2) contains 5.1 miles of unsurveyed low potential impact, 1.3 miles of
moderate potential impact related both to possible historic resources and Pleistocene
fauna, and 1.8 miles of high potential impact posed by the presence of an extant historic
railroad in combination with possible Pleistocene faunal presence. Unsurveyed areas
located on private lands will need to be surveyed if this route is selected. Appropriate
measures for evaluating and treating important cultural resources would then need to be
implemented.
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TABLE 4-7
SUMMARY OF POTENTIAL IMPACTS: CULTURAL AND PALEONTOLOGICAL RESOURCES
(Miles Crossed)
TOTAL NO
ROUTE MILES HIGH MODERATE LOW IDENTIFIABLE COMMENTS
Altamative A 13.5 - - - 13.5 no disturbance, unsurveyed
No-Action
Altamative B
Leave in place, 13.5 - - - 13.5 no disturbance, unsurveyed
Full extraction mining
Altemative C
Bumout Canyon (1) 149 - 2.1 - 12.8 sagments surveyed, no cuitural resources
located; moderata potential for buried
Pleistocene vertebrate remains
Bumout Canyon (2) 15.1 - 2.1 - 13.0 segments surveyed, no cultural resources
located; moderate potential for buried
Plaistocene vertebrate remains
Burmnout Canyon (3) 15.1 - 0.3 0.4 14.4 possible buried Pleistocens vertabrate
remains; unsurveyed
Bumout Canyon (4) 153 0.3 04 14.6 possible buried Pleistocene vertebrate
- remains; unsurveyed
Alternative D
Gooseberry Canyon 16.7 - 0.7 2.2 13.8 possible buried Pleistocene vertebrate remains
Valley Camp Triangle
Connectors
) 1.0 - - - 1.0 survey complete; no cultural resources
(2) 0.9 - - - 0.9 survey complete; no cultural resources
(3) 05 - . - 05 survey complete; no cultural resources
Altemnative E
Winter Quarters (1) 16.1 - 0.9 6.5 8.7 possible buried Pleistocene vertebrate remains;
(with Segments 19° & 23°)  20.2 - 0.9 6.5 128 sites associated with railroad system; other
possible historic sites; unsurveyed
Winter Quarters (2) 17.2 1.8 13 5.1 9.0 possible buried Pleistocane vertebrate remains;
(with Segment 19°) 20.0 1.8 1.3 5.1 11.8 sites associated with railroad system; other

possible historic sites; unsurveyed



Paleontology

The Utah Division of State History provided descriptions of sensitivity levels by which to
assess the potential impacts to potentially undetected paleontological resources in the
Study area. The sensitivity levels provided include critical and significant (high impact),
important (moderate impact), and insignificant and unimportant (low impact). Within the
study area, most fossils are plentiful, relatively common, and considered insignificant to
important. However, significant finds of dinosaur bones and mammoth and mastodon
remains have been found in valley-bottom areas and sinkholes on the Wasatch Plateau.

Specific Descriptions - Alternatives where there is a potential for moderate impacts
associated with possible locations of buried Pleistocene fauna (potentially indicative of
human habitation prehistorically) are described under Cultural Resources and in
Table 4-7. All other areas are considered to have low potential impacts.
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TABLE 4-7
SUMMARY OF POTENTIAL IMPACTS: CULTURAL AND PALEONTOLOGICAL RESQURCES
(Miles Crossed)
TOTAL NO
ROUTE MILES HIGH MODERATE LOW IDENTIFIABLE COMMENTS
Altamative A 13.5 - - - 13.5 no disturbance, unsurveyed
Na-Action
Alternative B
Leave in piace, 135 - - - 13.5 no disturbance, unsurveyed
Full extraction mining
Altenative C
Bumout Canyon (1) 14.9 - 2.1 - 12.8 sagments surveyed, no culturai resources
located; modarate potential for buried
Pleistocene vertabrate remains
Bumout Canyon (2) 15.1 - 2.1 - 13.0 segments surveyed, no cultural rescurces
located; moderate potential for buried
Plaistocane vertebrate remains
Bumout Canyon (3) 15.1 - 0.3 0.4 14.4 possibie buried Pleistocene vertebrate
remains; unsurveyed
Burnout Canyon (4) 153 0.3 04 14.6 possible buried Pleistocene vertebrate
- remains: unsurveyed
Alternative D
- Gooseberry Canyon 18.7 - 0.7 2.2 13.8 possible buried Pleistocene vertebrate remains
Valley Camp Triangle
Connectors
{1) 1.0 - - - 1.0 survey compiete; no cultural resources
(2 0.9 - - - 0.9 survey compiete; no cultural resources
{3) 05 - - - 05 survey complete; no cultural resourcas
Altemative E
Winter Quarters (1) 16.1 - 0.9 6.5 8.7 possible buried Pleistocene vertebrate remains;
{(with Segments 19* & 23"}  20.2 - 0.9 6.5 12.8 sites associated with railroad system; other
possible historic sites; unsurveyed
Winter Quarters (2) 17.2 1.8 1.3 5.1 9.0 possible buried Pleistocene vertabrate remains;
(with Segment 19°) 5.1 11.8 sites associated with railroad system; other

possible historic sites; unsurveyed
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FIGURE B-4. THE WINTER QUARTERS ROUTE

Segments 12%, 20, 21, 23%*; variation Segment 22; associated Segment 9%

Segment 12* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.l12 S., R.5 E. (SLM) at the
headward side of the Cabin Hollow Creek Drainage. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adjacent to the pipeline for one-half mile before turning south. One-third
mile thereafter, the pipeline begins descending some 1,000 feet in elevation over the

- next mile to the crossing at Gooseberry Creek, then ascends nearly 1,400 feet over the
remaining 2.2 miles.

An unimproved two-track road roughly parallels the pipeline for some 2.6 miles beginning
about 0.4 mile west of the Gooseberry Creek crossing to the eastern end of
Segment 12*, The roadway crosses the pipeline at numerous locations along the
segment.

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed length along the upland reaches of Winter Quarters Ridge before descending
just west of Scofield to crossings situated at an unimproved two-track road, Winter
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segment turns southward just east of Mud Creek atop the ridgeline separating
Pleasant Valley on the west and UP Canyon to the east for the distance of 1.l miles. At
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance. .

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment 21 or 22,

Segment 21 (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
before reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adjacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
over 1,200 feet between the western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as "The Elbow". This location marks the eastern extent of the proposed pipeline
Eerou)te project and is situated in the southwestern quarter of Section 27, T.13 S., R.7 E.
SLM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
like Segment 21, sidles eastward and southward along the upper reaches of Broads

. Canyon before rejoining the existing pipeline at "The Elbow". Unimproved two-track

roads exist adjacent to the proposed pipeline alignment.

Segment 19* (2.8 miles of existing pipeline) is not a part of either Winter Quarters
Routes (1) or (2). However, if either of these routes is selected, the existing pipeline of
Segment 19* cannot be abandoned as it is needed to supply gas to a tap line that joins
Main Line No. 41 at the western terminus of Segment 19*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment 19* not as part
of the routes, but as a segment associated with the route. .

The first one-half mile on the western end of Segment 19% trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
1,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23%,
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FIGURE B-4. THE WINTER QUARTERS ROUTE

Segments 12%, 20, 21, 23%; variation Segment 22; associated Segment 9%

Segment 12* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.l2 S., R.5 E. (SLM) at the
headward side of the Cabin Hollow Creek Drainage. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adjacent to the pipeline for one-half mile before turning south. One-third
mile thereafter, the pipeline begins descending some 1,000 feet in elevation over the
next mile to the crossing at Gooseberry Creek, then ascends nearly 1,400 feet over the
remaining 2.2 miles.

An unimproved two-track road roughly parallels the pipeline for some 2.6 miles beginning
- about 0.4 mile west of the Gooseberry Creek crossing to the eastern end of
Segment 2%, The roadway crosses the pipeline at numerous locations along the
segment.

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed length along the upland reaches of Winter Quarters Ridge before descending
just west of Scofield to crossings situated at an unimproved two-track road, Winter
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segment turns southward just east of Mud Creek atop the ridgeline separating
Pleasant Valley on the west and UP Canyon to the east for the distance of 1.1 miles. At
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance. )

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment 21 or 22.

Segment 2! (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
before reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adjacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
over 1,200 feet between the western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as "The Elbow". This location marks the eastern extent of the proposed pipeline
Eerou)te project and is situated in the southwestern quarter of Section 27, T.13 S., R.7 E.
SLM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
like Segment 21, sidles eastward and southward along the upper reaches of Broads
Canyon before rejoining the existing pipeline at "The Elbow”., Unimproved two-track
roads exist adjacent to the proposed pipeline alignment.

Segment 19* (2.8 miles of existing pipeline) is not a part of either Winter Quarters
Routes (1) or (2). However, if either of these routes is selected, the existing pipeline of
Segment 19* cannot be abandoned as it is needed to supply gas to a tap line that joins
Main Line No. 41 at the western terminus of Segment 19*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment 19* not as part
of the routes, but as a segment associated with the route. ‘

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
1,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23%,
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1.0 Introduction

The purpcse of this reporf is to supply technical information related to
atmospheric emissions of fugitive dust associated with the proposed deVelopment
of UCO, 1Inc.'s Scofield Mine and surface faci]ities. . Beak " Consultants
Incorporated has been refained by UCO to prepare this document in support of
their formal Notice of Intent to coﬁstruct and opérate said facility. This
document is to be submitted to the Utah State Department of Health, Bureau of
Air Quality and fhe Utah State Department of Natural Resources, Division of 0il,
Gas, and Mining to enable a complete and successful review of propoéed facility

so that an Approval Order may be issued at the earliest possible date.

The broposed mine is located in Carbon County, ﬁtah near the town of
Scofie]d (Figure 1-1), Surface facilities fof the underground coal mine will be
located in Winter Quarters Canyon, approximately two miles west of Scofield.
The mine will be designed to produce a maximum of 700,000 fons per yéar of Tow
sulfur coal. Surface facilities will include a primary crusher, scalping screen,

loadout silo, associated conveyors, transfer towers, and auxiliary facilities.

In this report, BEAK has described those mining operations which lead to
fugitive dust emissions, quantified their uncontrolled emissions, desc;ibed
their.proposed mitigation and control measures, and quantified their ultimate
controlled emission rates in Section 2.0. Emissions have been estimated through
the application of the best available emission factors for mining operations.
Section 3.0.describes the existing climate of the project locétibn relying on
regional and nearby data sources. Section 4.0 presents an assessment of the

anticipated ambient air quality impacts to be associated with the facility.
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2.0 Project Description and Emission lnventory

UCO's preliminary design for an underground mine and associaled
surface facilities and truck loadout are capable of handl ing over 700,000
tons per year of run-of-mine coal on their property near Scofield, Utah.
Figure 2-1 shows the location of the mining and coal handling facilities
with respect to topographic features. The mine portals are presently
planned to be located along the south side of Winter Quarters Cényon near
the valley floor. Coal handling facilities will be located on' a bench
along the north side of the canyon. Silo-loaded coal will be shipped‘by
haul truck. Conceptual engineeriné drawings are presented in Appendix A

and Chapter III, Operation and Reclamation Plan.

-

Following is a more detailed description of the transfer and processing
operations planned for the mine. Each process is then evaluated for its

contribution of uncontrolled particulates.

2.1 Uncontrolled Emissions

Run of mine coal will be transferred from the mine on.a 42 inch
siope belt to a transfer tower. From this tﬁwer, the coal will be conve;ed
to a second transfer tower where it will either be processed through a
primary crusher or conveyed to an eﬁergency stockpile. Stockpiled coal
will eventually be reclaimed with a rubber-tired dozer and belt feeder
back to the transfer tower. Approximately 70,000 tons of coal will be
moved annually through the emergency stockpile; it will cover less than
one-~half acre. From the crusher, coal will be conveyed to a 4,000 ton silo

where it will be flood loaded into 40 ton haul trucks.



Primary Crushing

The emissibn factor for primary crushing comes directly from US
Environmental Protection Agency's (EPA) Region VIII policy paper of 10 December
1979 on air quality analysis for mining operations. This factor shows that

uncontrolied emissions are directly proportional to the production or throughput

~rate. Uncontrolled annual emissions are therefore;

Ey = FP , where;
K
F = Emission factor (0.02 1b/ton of coal crushed)
P = Annual production rate (700,000 tons) |
K = Conversion factor (1 ton = 2,000 1bs) therefore;

(0.02 1b/ton) (700,000 tons/yr)
{2,000 1b/ton)

‘Eu

7.0 tons/yr

Conveyors and Transfer Points ;

t

- The emission factor for conveyors and tfansfer houses used here is also
excerpted from EPA, 1979. EPA recommends that a single factor of 0.2 1b/ton‘be
used to account for all conveyor sections and transfer towers regardless of
their lengths or . numbers. Again, the total uncontrolled emission rate is

directly proportional to the throughput. Therefore;

Ey = FP , where;
K
F = Emission factor (0.2 1b/ton)
P = Annual throughput (700,000 tons/year), and
K = Conversion factor, therefore;
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(0.2 1b/ton) (700,000 tons/yr)
(2,000 1b/ton)

Brhe Sl

70.0 tons/yr

Stockpile Emissions

Total emissions from stockpiles can be attributed to four individual activ-
ities which release dust to the air: 1loadin to the pile;, loadout of the pile,
wind erosion of the pile, and pile maintenance. The following emission factors

. are. attributed to each activity by Cowherd and Hendricks (1978). These factors

g are also used by the Colorado Department of Health to characterize stockpile
f emissions.
Stockpile loadin 0.04 1b/ton
Stockpile loadout 0.05 1b/ton
: _ Wind erosion 0.018 1b/ton
' . Stockpile maintenance 0.02 1b/ton
: Total 0.128 -1b/ton

Therefore, uncontrolled emissions resulting from the emergency stockpile

which has an estimated annual throughput of 70,000 tons is;

Ey = FP, where,
F = Emission factor (0.128 1b/ton)
P = Throughput on pile (70,000 ton/yr)
K = Conversion factor

(0.128 1b/ton) (70,000 ton/yr)
(2,000 Tb/ton)

Ey

4,5 tons/yr




Exposed Area Wind Erosion

The emission factor for bare area wind erosion is a complex function of a
number of climatological and surface characteristic variables. Those variables
taken into account by Cowherd and Hendricks (1978) are the surface erodibility 
(tons/acre-yr), silt content (%), the percentage of wind speeds over a base
value which induces erosion, and the Thornthwaite precipitation/evaporation

index.

It is estimated that up to seven acres of the mine site will be disturbed
and unclaimed at any point in.time during operation. Therefore, emissions from

exposed areas are given as:

i 3400(3‘9 (15 )(—) in lb/ac"ely-'”’ “hére’
&

Surface erodibility (estimated at 10 ton/acre-yr by UCO soils scientists)

2]
]

[7,)
(]

Silt content of surface (10% estimated by soils.scientists)

f = % of time wind speed exceeds 12 mph (30% conservative estimate taken
from Boardinghouse Peak data)

PE = 51 (indicative of central Utah highlands), therefore;

3400( )( (%g) | = 523 Ib/acré/.vl‘s and

&

{523 Ib/acre/yr) (7 acresf
(2,000 1b/ton)

m
[ =
"

1.8 tons/yr

Haul Road Emissions

Crushed coal will be loaded into 40 ton highway trucks via a silo loadout



system. The coal will then be transported from the property via an improved

g -
: . haul road which leads two miles down Winter Quarters Canyon into Scofield.

The emission factor for haul roads (EPA 1975) is dependent on the vehicle

speed, tire size, silt content of the road bed, and percentage of dry days per

year.
F= 0.81 Hy Tg s( 5)2 365-W) where;
0 365
Hy = Fraction of particles <304 in diameter (0.6)
i Ts = Tire size correction factor for large haul trucks (2.5)

s = Assumed silt content (percent) of roadbed material (10)

S = Average vehicle speed in miles per hour. A 20 mph speed 1imit will be
imposed on the haul road

W = A climatic factor which represents the mean number of days/yr with 0.01
inch or more of precipitation (90)

. Therefore, the emission factor is:

| F = (0.81) (0.6) (2.5) (10) (%q(bz(sss-go)

= 4,07 1b/veh-mi
To derive the number of miles traveled one must know the production rate,
the average capacity of each truck and the round-trip distance.' Hence,
P = Coal production rate (700,000 tons/yr)
Tc = Average truck capacity {40 tons)

D = Round trip haul distance (4.0 miles), Therefore, the uncontrollied emis-
sions from haul roads are:

Ey = (4.07 1b/veh-mi) (700,000 tons/yr) (4.0 miles)

(40 tons/truck) (2,000 1b/ton)

142.5 tons/yr




It should be noted that while this figure does not reflect improvements to
the roadbed to mitigate dust, it does reflect a 56 percent control factor due to

the reduction of haul truck speeds to 20 from 30 miles per hour.

Miscellaneous Vehicular Emissions

To account for miscellaneous vehicular emissions into and about the mine

'site other than the coal hauling traffic, an attempt was made to quantify the

number of trips into the facility based on the projected work force.

At maximum production, UCO will employ about 110 people at the Scofield
Mine. Although buses or van pooling will be used to transport the work force
to and from the mine, a conservative estimate of one vehicle per three workers

was used to estimate vehicle miles traveled.

The emission factor for fleet vehicles traveling on unpaved roads is 2.5
times less than that for large haul trucks. This Qecrease is reflécted in the
fact that flegt‘vehicles have much smaller tireshand the 2.5 correction factor
for large tires is not necessary in calculating the factor. The emission factor
for fleet vehicles is then:

- (0.6) (0.8) (10) (20)? (355-90) .63 1b/veh-mi
365

The total uncontrolled emissions are therefore:

Ey = FEND, where;
K

Emission factor (1.63 1b/veh-mi)

F =

N = Number of trips annually (37 trips/day and 240 days/yr}
D = Round trip travel distance (4.0 miles)

K = Conversion factor, therefore;
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(1.63 1b/veh-mi) (8880 trips) (4.0 m1]es/tr141

m
=
"

(2,000 Tb/ton)

28.9 tons/yr

Silo Loadout to Trucks

Haul trucks will be loaded from the 4,000 ton silo by a flood gate loading
system. The uncontrolled emission rate is proportional to the amount of coal
Joaded according to the EPA approved (EPA 1979) emission factor. Therefore;

Ey = FP, where;
X

F = Emission factor (0.0002 1b/ton)
P = Production rate
K = Conversion factor, therefore;

E

#

(0.0002 1b/ton) (700,000 tons/yr)
{2,000 1b/ton)

0.1 tons/yr

A summary of uncontrolled emissions is presented in Table 2-1. Particulate
matter is the'only pollutant that will be emitted in significant amounts. Tail-

pipe emissions of gaseous bo]lutants will be negiigible.

2.2 Controls and Mitigation Measures

UCO will take extensive measures to control dust emissions from the
Scofield Mine Project. UCO will make every effort to incorporate both miﬁe
design and best management practices to |ninimfze operations-related -fugitive
particulate emissions. The following mitigating measures are therefore proposed
to meet the requirements of Section IV, Subpart 5.4 of»the Utah Department of

Health, Air Conservation Regulations.

- 10 -
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UNCONTROLLED EMISSIONS SUMMARY

Operations

Primary Crushing

Conveyors and Transfer Pofﬁts "
Stockpile Emissions

Exposed Area Wind Erosion

Haul Road Emissions

Miscellaneous Vehicular Emissions

Silo Loadout to Trucks

TABLE 2-1

- 11 -

Uncontrolled
Emissions

(Ton;/yr)
7.0
70.0
4.5
1.8
142.5
28.9
0.1

Syt I e £ e e



Primary Crusher

Spray bars will be employed on the surge bin prior to screening and
crushing, and transfer stations. An anti-freezevagent will be added to the
water during the cold weather months to prevent system freeze-up. The direct
spray of water at the crusher plus the carryover moisture from spraying at the
top and the bottom of the first transfer tower will provide for at least 50 per-

cent control on these emissions.

While this system does not explicitly follow EPA guidelines with respect
to Best Available Control Technology for crusher systems the mine is not a ﬁajor
source. Furthermore, UCO does not believe that the small additional increase in
emission ‘reductions from a baghouse system (approximately 3.4 tons/year)
warranfs the economic hardships associated with the capital and maintenance

costs associated with the baghouse system.

Conveyors and Transfer Points

i

A1l conveyors will be partially enclosed (180° cover with bottom pan) and
both transfer towers will be equipped with spray bar systems. Since emissions
from these operations are lumped under one emission factor, a composite contrql
efficiency was selected for the total operation. The conveyor systems are
allowed a 90 percent control efficiency due to their partial cevering and pro-
tection from wind erosion. The water spray systems will achieve 50 percent
control at the transfer houses. - Therefore, if one assumes that each process is
responsible for an equal amount of the total emission load (for lack of infor-
mation to the contrary), then a composite 70 percent control efficiency may be

applied to this emission category.

-12 -



Silo Loadout

Haul trucks will be loaded by a flood type loadout system with a retractable
chute to mitigate emissions. A spray bar system will be installed at the bottom
of the silo to treat toq] passing through the hydraulic slide gate. A 95 per-

cent control efficiency is achieved by implementing these controls.

Miscellaneous Vehicular Emissions

These emissions will be controlled with magnesium chloride compound and

by reducing speed 1imits to those for large haul truck traffic.

Stockpile Emissions

Emissions from the coal stockpile will be mitigated by minimizing the
amount of coal delivered to the pile, by minimizing the fall distance from con-
veyor to pile, and by minimizing the surface area of the pile exposed to erosion.
No controllefficiency has been claimed -in the controlled inventory for these

i

practices.

Exposed Area Wind Erosion

Wind erosion will be held to a minimum by timely reclamation practices
to enhance rapid revegetation of exposed areas. Muiching, surface conditioning
and contouring will also be undertaken to minimize topsoil erosion. No emissions

reductions have been claimed for these practices.

Haul Road Emissions

Two measures will be undertaken to minimize dust emissions from haul road

traffic. First, UCO will apply a magnesium chloride compound to the road-bed on

- 13 -
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an as.needed basis. Second, all haul road traffic will be limited to a maximum
speed of 20 mph. Each measure should reduce uncontrolled emissions by 85 and
56 percent, respectively, although the speed limit has already been taken into
account in the. uncontrolled emission factor. Thus, an additional 85 percent

control should be realized through the application of magnesium chloride.

Estimated Control Costs of the Spray Bar System

It is estimated that a solution flow rate of 12.5 gallons per minute is
required for adequate control. The material cost of the Spray bar system is

approximately $52,000.,

2.3 Controlled Emissions

Following are calculations for each operation showing the changes in
controlled versus uncontrolled emissions upon employment of the control measures

described in the previous section.

Primary Crushing

Ey = 7.0 tons/yr

7.0 (1-0.50)

Ec

3.5 tons/yr

Conveyors and Transfer Points

Ey = 70.0 tons/yr

Ec

70.0 (1-0.70)

21.0 tons/yr

Stockpile Emissions

No control efficiency claimed

- 14 -



Ec=Eu

4.5 tons/yr

Exposed Area Wind Erosion

No control efficiency claimed
Ec = Ey

1.8 tons/yr

Haul Road Emissions

Ey = 142.5 tons/yr

Ec = 142.5 (1-0.85)

S maw
]

21.4 tons/yr

Miscellaneous Vehicular Emissions

Ey = 28.9 tons

Ec = 28.9 (1-0,85)

= 4,3 tons/yr

Silo Emissions

0.1 tons/yr
0.1 (1-0.95)

Ey

A . ¢ merns smas sa

Ec

negligible

f Controlled emissions from the facility will total less than 100 tons.
(Table 2-2). Therefore, pursuant to Bureau of Air Quality quidelines, UCO is
not required to present an impact assessment of facility emissions. However,
due to the valley location of the source and its proximity to the town of

- Scofield, UCO has prepared an impact assessment to demonstrate that all impacts
will be wei] within the limits set by the National Ambient Air Quality Standards

(NAAQS). This assessment is presented in section 4.0.
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Operation

CONTROLLED EMISSIONS SUMMARY
TABLE 2-2

Controlled Emissions Control

{(Tons/yr) : Technique

Primary Crushing

Conveyors and Transfer
Points

Stockpile Emissions

Exposed Area Wind
Erosion

Haul Road Emissions

" Miscellaneous ' Vehicular

Silo Emissions

3.5 Spray bars.

21.0 Partially enclosed
conveyors and com-
pletely enclosed
transfer points
with spray bar
system,

4,5 ' Minimize the im-
pact and exposed
acreage.

1.8 Best reclamation
' practices.

21.4 Magnesium chloride
applied as needed
to road surface,
limit truck speeds
to 20 mph,

4.3 . Same as haul road.

Negligible - Retractable chute and
' spray bar system.

'Tota1

56.5 tons/yr

- 16 -



3.0 Climatology and Meteorology

Climatic information is not available from the UCO site but data collected
by other mining ventures in the proximate area and data collected. at three
National Weather Service Stations were used to deve]op a reasonable climatic
profile for the site. BEAK has reviewed information collected by Coastal States
Energy for the Skyline Mine Project at their Boardinghouse Peak and Eccles
Canyon stations and National Weather Service data from Emery, Manti and Price

for this purpose.

The climate in the project area can pe classified as subalpine; although
local hicro-climates are stéong]y influen?ed»by elevation and topography. The
region characteristically has long cold winters and brief»summers. Temperature
extremes range from -40° F for wintertime lows to near 90° F for summertime
highs. Precipitation is moderate at high‘a]titudes, decreasing eastward from

the Wasatch Plateau as elevations decrease.

Precipitation’

Precipitation in the mine area is moderate, averéging approximately 28
inches annually. The majority of this_precipitation falls és snow from October
through May. During the summer, intermittent thunderstorms can account for up
to eight inches of the total precipitation received annually. A review of pre-
cipitation data collected at Manti, 40 miles southwest of the mine site, shows
that the mean maximum precipitation is 1.45 inches in March. The mean minimum
is 0.75 inches in July. Manti, however, receives only 12.99 inches of precipi-
tation annually which reflects in its lower altitude as compared to the mine

site. The variability in climatic variables due to elevation (5,500 vs 8,400

- 17 -




feet) can clearly be seen here and. at Price as well where the annual average is

but 9.77 inches.

In the higher elevations, snow accumulation averages four to five feet
with maximum expected accumulation near nine feet in late winter. Major
snowfalls generally occur in February and March. Typical snowfall rates for the
area are from two to eight inches per 24-hour period, but snowfalls in exces; of

one foot per 24 hours occur occasionally.

Temperature

Due to its high elevation and exposure to typically dry continental air
masses, the project location should exhibit large diurnal and annual témperature
variatfons. Although site specific data are not available, local datd sources
indicate the average monthly temperatures varj from a minimum of -1° F in

January to a maximum of 63° F in July. In Manti, the average diurnal variation

-is 30° F for a mean maximum of 62° F and a mean minimum of 32° F.

]

Evaporation and Relative Humidity

The potential evapotranspiration for the area is about 18 inches per year.
This rate is at a maximum during summer months when precipitation is at a minimum

and temperature is at a maximum.

A review of data sources did not find relative humidity information for
the immediate area, however, the other climatic variables and the high elevation

intuitively indicate that annual average relative humidities should be very low.
Winds

Local micro and mesoscale winds are again strongly influenced by the

- 18 -
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topography of the region. In general, winds in the valleys are much lighter
than those at high altitude, exposed locations. Valley winds also show a pro-
nounced axial bias in wind direction due to both density driven up and downslope
diurnal flows and also as a result of localized channelling of the.synoﬁtic

scale winds found aloft.

.Data collected over an eigﬁt month :period by Coastal States Energy in
Eccles Canyon (2.5 miles south of the project site) indicate that wind speeds
within the canyon are very low, averaging less than seven miles per hour.
Eccles Canyon is very similar in directional orientation and topographic con-
figuration to Winters Quarters, therefore, it is reasonable to believe that
winds will behave in a similar manner. - Boundary layer studies in this canyon
also indicate, as expected, that wind speeds increase with height above the

valley floor.

On the nearby plateaus, average wind speeds are much stronger, averaging
about 15 miles per hour, as indicated by Coastaf States' Boardinghouse Peak
Station (four miles south of project site and located at 9,943 feet). The pre-
dominant wind directions at this site are from the westerly quadrant. Approxif
mately 50 percent of all wind directions monitored at this site were within the
directional range of southwest to northwest. Wind directions in Eccles Canyon
show similar characteristics, however, the canyon site shcys a much larger fre-

quency of easterly winds than the Boardinghouse' Peak station. This may be

-attributed to daytime upslope flow conditions in the canyon which are decoupled

from the upper air flows. Wind roses extracted from Coastal States monitoring

reports are presented in Appendix B.
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Dispersion Meteorclogy

When considering the fate of pollutants released intb a confined valley
setting, one must pay particular attention to the frequency and strength of
inversions formed in the valley. During inversion coqditions, pollutants may be
trapped in a relatively limited layer of air near the ground and ambient levels
may remain elevated until inversion breakup. Also of importance during these
conditions is the downslope wind spegd with which pollutants are flushed from
the system. Thus, pollutant buildup is inverée]y proportional to the valley

wind speed and mixing volume.

Eﬁundary layer stﬁdies performed in Eccles'Canyon indicate that deep surQ-
face based inversions can occur with some frequehcy. The depths of these inver-
sions varied from 100 to 500 meters. Upslope conditions were also found to be
present frequently during periods of high solar insolation. In these cases, the
upslope winds were usual]y shallow (generally leﬁé than 100 meters) and gave way
to synoptic flow at higher levels. This decoup]ﬁng wasﬂnof found during periods

of cloud cover or strong synoptic flow and chahne]ling conditions.

- 20 -
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4.0 Air Quality Impacts Assessments

Thié section presents an assessment of the ambient air quality impacts
anticipated from UCO's Scofield Mine facilities. BEAK has used a simple yet

conservative mass continuity modeling technique to predict future particulate

concentrations within Winter Quarters Canyon.

The topographic restraints on dispersion of atmospheric emissions as
described in Section 3.0, require that a non-traditional method be used to esti-
mate concentrations within Winter Quarters Caqyon. Specifically, tﬂe obstruc-
tions to and channelling of air flow within the valley, combined with deﬁsity<
driven slope flows, make the use of traditional straight-line trajectory Gaussian
plume models inapplicable for such situations. As a substitute, the technique
of multiple-ventilated box modeling has been applied to the UCO emissions and dis-

persion scenario.

Because of its simplicity, the box modeling techniques has some inherent
limjtations. 'It is best suited to predict concentrations during stable downslope
or draiﬁage flow conditions which persist for several hours. Fortunately, air
pollution potential in steep-walled, confined situations is at a maximum during
long term drainage flow situations. At these times poliutants may be confined
not only by the topography but also by the presence of elevated inversions and

Tight wind speeds for valley ventilation.

The multiple-box model used here addresses this concept of dispersion
withih a confined area. It does so by using a series of user-defined boxes into
which variable amounts of particulates are'released. The box dimensions are
determined by the topography. Emissions into a given box are assumed to distri-

bute instantaneously and uniformly through the box. Air from upwind boxes has
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poliutant burden due to sources in each downwind box added to it as it enters

that downwind box. Upwind boxes without sources supply ventilation air only.

Since drainage flow situations typically begin at night or early evening,
the air pollutant concentration within each box increases from zero to some
equilibrium value determined by wind speeds and box dimensions. From mass con-
servation arguments, the rate of change of pollutant mass in a given box is
equal to the rate at which pollutants are released into the box from sources
within the box plus the rate at which pollutants are entering from upwind boxes

minus the rate at which the pollutant is being advected out of the box downwind.

Thus;
Upwind
M. = Qp - AuM, 4 bZ Au M.
dat oxes
dt Vi Vj
where, M. = mass of pollutant in ith box
Q; = rate of pollutant release in ith box
A; = cross sectional area of ith pox .
u; = wind speed within ith pox
V. = volume of ith box

It is important to remember that the ﬁind speeds within each box are not
necessarily constant from box to box due to valley constrictions. In addition,
the heights of each box must be chosen to be represenfative of the height into
which the effluents are contained (mixing height). The differential equation
given above must be solved as a functipn of time for all boxes which cover the
area of interest. Variable emission rate§ (by‘time of day) may also be con-

sidered.
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The model used here solves the differential equation above as a function
of time, considering varying emission rates and box configurations. Box dimen-
sions are user-selected based upon the topography and source configuration
within each box. The wind speeds within each box which do not have boxes
further upwind area also selected by the user. The wind speeds in boxes further

downwind are calculated by the model based on mass continuity.

The box modeling performed for UCO utilizes a maximum worst case drainage
flow scenario of 24 hours in total duration. This is a somewhat conservative

episode that might potentially occur during the late fall and winter months,

Valiey cross-sectioﬁs and the box configuration'selected for the ana]&sis
are shown in Figures 4-1 through 4-4. The compact nature of the processing
facilities forces all process-related emissions into a single box, additional
boxes are selected for haul road vehicle emissions and ventilation flow (upvalley
and upslope boxes) for continuity purposes. The empty upslope and upvalley
boxes dictatg the ventilation rates that are ‘to be éXpected in the critical
downwind effluent-laden boxes. These boxes in effect supply clean dilution air

to the canyon configuration.

Box input variables for the model are shown in Table 4-1. Only wind

speeds for Boxes 1, 2, and 4 are user selected, the other wind speeds are calcu-

- lated through mass continuity. The resulting wind speeds in the emission laden

boxes are all less than 2.4 meters per second. Thus,_a very realistic worst
case drainage wind is simu]ated. Emissions from all pfocessing sources are
wholly contained in Box 5. It also containes one-fourth of all vehicular and
haul road emissions; the remainder of which is apportioned uniformly through

Boxes 6 through 8,
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Table 4-2 displays the disthibution by percentage of each source category
emission allocated to each box. In view of the source emissions' spatial
distribution, Box 8 will depict the worst-case, off-property, concentra;ion con-

dition. _ S

A summary of hourly emission rates into each box over the.24¥hour period is
shown in Table 4-3. It has been assumed that all mining operations and vehicular
traffic are constant throughout a 24-hour period. Thus, hourly emissions within

each box do not vary, simulating a very conservative condition.

The resu]ts.of fhe modeling and the flow parameters from the box'con-
figurations are shown in Table 4-4, The last column displays the worst case
24-hour average concentration predicted in each box.  Boxes 5, 6, 7, and 8 have
non-zero concentrations. All other boxes lack sources or are upwind boxes

without transported pollutant burden.

Box 8 displays the highest predicted 24-hour concentration of 43 [Lg/m3.
This value occurs because all mining activity'emissions accumulate upwind and
aré transported into Box 8. Despite the severity of the chosen worst case

24-hour meteorological condition, the maximum concentration is only 43[19/m3.

‘Background air quality is relatively good. Total suspended particulate (TSP)

data collected from Boardinghouse Peak, approximately five miles south of the
mfning site, during the summer of 1979 indicated an average value of 35;jg/m3.
for a 24-hour period. Since summertime conditions typically yield the highest
TSP concentrations, a background value of 35 M g/m3 should provide a reasonably
conservative estimate. For a worst case 24-hour condition, an ambient TSP con-
centration of 78 J9/m3 could be expected. This concentration is well below the

NAAQS 24-hour secondary standard of 150 ﬁlg/m3.
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PERCENTAGE OF SOURCE CATEGORY EMISSIONS

Source

Haul. Road
Primary Crushing

Conveyors and
Transfer

Silo Loadout
Wind Erosion
Stockpile Emissions

Miscellaneous
Vehicular Emissions

ASSIGNED TO INDIVIDUAL BOXES
MODELING ANALYSIS

TABLE 4-2
Box #5 : Box #6 Box #7
25% 25% 25%
100% - -
100% .- ) -
100% - -
100y - ST -
100% - - -
25% 25% 25%
-30-

Box #8

25%

25%
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.’

24-HOUR MODELING RESULTS AND WIND
FLOW PARAMETERS
TABLE 4-4

24-Hour
Wind Flushing* Average

Box # Length  Height  Width  Speed Period  Concentration
(M) _m%_ (M) (M/sec) (Sec) (L 9/m°
1 450 50 275 1.50 300 0
2 550 20 450  1.50 366 0
3 60 50 275  2.48 242 0o
4 350 20 200 100 350 0
5 500 50 350  2.18 230 - 28
6 450 50 350  2.18 206 - 33
7 600 50 350  2.18 275 38
8 600 50 350  2.18 275 43

* Flushing period is the time for each box to reach 1/e of its final

pollutant burden due to sources within that box.
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Tﬁe' conservatism of the worst case 24-hour TSP concentration estimate
results from the chosen set of meteorological conditions. A drainage condition
capped by a low mixing height (50 meters) has been assumed to occur thraughout
all 24 hours of a particular day. Usually, drainage winds induced by nighttime
cooling are present from eariy evening to mid-morﬁ%ng of the next day. Winds
during daylight hours increase substantially as early morning inversions are
broken. Wind speeds during the input meteorological conditions were determined
by preventing values above 2.5 meters per second, the historically recommended
worst case value. The highest wind speed of 2.48 meters per second occurred in
Box 3. The lowest wind'speed, 1.0 meters per second, occurred in Box 4 aﬁd is
considered a nearly calm wind. For all cases, winds were either at or well

below the 2.5 meter-per-second wind speed.

In conclusion, the conservative nature of the modelled meteorological con-
ditions only produced a worst case 24-hour TSP concentration of 43 ﬁig/m3. Wnen
added with background, the total ambient concentration of 78‘;Lg/m3 is well below
any of the applicable NAAQS. Under normal cbnditions; TSP levels should be

significantly lower than fhe predicted value of 78 ;1g/m3.
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AIR QUALITY

Air quality in the region is generally good due to the lack of major pollution sources.

There are no Class [ airsheds in the vicinity. Although monitored data are not available -
for the project area, there is no reason to expect that air quality attainment standards T
are being violated for any monitored pollutant.

Th.‘_e major_' local nonpoint sources of air emissions are vehicles on the highways and roads,
which emit carbon monoxide and create fugitive dust (on dirt roads).

3-28

:

AIR QUALITY

Short-term low impacts to air quality are anticipated. During construction, the
processes of clearing land and excavating the trench and the movement of equipment
have the potential for generating fugitive dust. Emissions of carbon monoxide, nitrogen
oxides, and hydrocarbons would be emitted by equipment fueled with gasoline, diesel oil,
or other fossil fuel. Fugitive dust generated during construction would be controlled by
applications of water on cleared land.

After construction, fugitive dust potentially could be generated by wind on exposed soil
of cleared land if the appropriate mitigation measures are not implemented.

4-23
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. : FIGURE B-4. THE WINTER QUARTERS ROUTE

Segments 12%, 20, 21, 23%*; variation Segment 22; associated Segment 19%*

Segment 12* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.l12 S., R.5 E. (SLM) at the
headward side of the Cabin Hollow Creek Drainage. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adjacent to the pipeline for one-half mile before turning south. One-third
mile thereafter, the pipeline begins descending some 1,000 feet in elevation over the
next mile to the crossing at Gooseberry Creek, then ascends nearly 1,400 feet over the:
remaining 2.2 miles.

An unimproved two-track road roughly parallels the pipeline for some 2.6 miles beginning
about 0.4 mile west of the Gooseberry Creek crossing to the eastern end of
Segment 12*. The roadway crosses the pipeline at numerous locations along the
segment.

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed length along the upland reaches of Winter Quarters Ridge before descending
just west of Scofield to crossings situated at an unimproved two-track road, Winter
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segment turns southward just east of Mud Creek atop the ridgeline separating
. Pleasant Valley on the west and UP Canyon to the east for the distance of 1.! miles. At

B-9



that point, the proposed segment turns east for .75 mile and then south for the remaining
distance. '

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment 21 or 22,

Segment 2} (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
before reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adjacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
over 1,200 feet between the western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as "The Elbow". This location marks the eastern extent of the proposed pipeline
zerou)te project and is situated in the southwestern quarter of Section 27, T.13 S.,, R.7 E.
SLM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
like Segment 2!, sidles eastward and southward along the upper reaches of Broads
Canyon before rejoining the existing pipeline at "The Elbow™. Unimproved two-track
roads exist adjacent to the proposed pipeline alignment.

Segment 19* (2.8 miles of existing pipeline) is not a part of either Winter Quarters
Routes (1) or (2). However, if either of these routes is selected, the existing pipeline of
Segment 19* cannot be abandoned as it is needed to supply gas to a tap line that joins
Main Line No. 41 at the western terminus of Segment 19*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment 19* not as part
of the routes, but as a segment associated with the route.

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
1,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23%,
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I. GENERAL DESCRIPTION OF MONITORING PROGRAM

Radian Corporation is under contract to Coastal States
Energy Company to provide meteorological and air quality moni-
toring at sites near Clear Creek, Utah. The routine monitoring
network consists of: 1) a shelter and 10-meter tower system
located atop Boardinghouse Peak monitoring wind speed, wind
direction, temperature, Precipitation, net radiation, and solar
radiation, and 2) a mechanical weather station located at the
base of Eccles Canyon monitoring wind speed, wind direction, and
temperature. The Boardinghouse Peak and Eccles Canyon meteoro-
logical monitors are taking continuous measurements for one year
from January 1, 1979 through December 31, 1979. Particulate
sampling will be performed at the Boardinghouse Peak site during
the five-month period from June 1, 1979 through October 31, 1979.

All instrumentation incorporated into the monitoring
Program meets or exceeds the specifications in EPA's Ambient
Mbnitoring Guidelines for Prevention of Significant Deterioration
(PSD), May 1978. The shelter system atop Boardinghouse Peak is
an existing radio station shelter with exclusive lease rights to
Radian for the purpose of this monitoring program. ‘The data
system at the Boardinghouse Peak site is a Radian-designed and
manufactured DART I which generates hourly hardcopy reports of
five-minute averages and daily summaries of hourly averages as
well as recording the data on industry-compatible 9-track magnetic
tape. Single-channel Esterline-Angus stripchart recorders pro-
vide additional backup to the DART I data system.

In addition to the routine monitoring program described
above, Radian Corporation is performing several short-term,
special monitoring programs at Eccles Canyon and at Clear Creek.
These include a special particulate sampling program, an upper



] o

level atmopsheric sounding program, and a special noise study.
These programs are discussed in Section VI.
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II. SITE DESCRIPTIONS

Boardinghouse Peak Site

The meteorological monitoring station atop Boardinghouse
Peak is at an elevation of 9,943 feet. The site is approximately
2% miles northwest of the community of Clear Creek.

The site is virtually free of obstructions to the wind.
Although there are many trees in the vicinity, the tops of all
but one tree are below the crest of the mountain. A single
deciduous tree about 100 feet northeast of the meteorological
tower will cause a slight decrease in wind speeds and a slight
increase in wind direction fluctuations for northeasterly winds,
which are very infrequent at the site. During winter, when the
tree is bare, its effects will be almost unnoticeable. The radio
shelter located approximately 60 feet north of the meteorological
tower will have little effect on winds since the top of the
shelter is below the base of the tower. A radio tower about 30
feet north-northwest of the meteorological instrumentation will
very slightly affect wind speeds and wind directions for north-
northwesterly winds. .

Eccles Canyon Site

The mechanical weather station at Eccles Canyon is at
an elevation of 7,950 feet. The site is approximately 3 miles
north of the commmity of Clear Creek. Prior to May 24, 1979,
the station was located approximately 75 yards to the west of
Highway 96, which runs along the floor of Pleasant Valley. On
May 24th, the station was moved to a point approximately 120
yards west of the highway and about 40 yards northwest of the
former site.




'

TSN A e NI |

¥ .
A
AR iy YA S OO R R .l.. ‘.
. z T-n”ﬂﬂm‘.‘:

A N

A

N | T/

FIGURE II-1
MONITORING STATIONS

E".

TE

PEAK SI

BN 5 (LN ..\ a n\\.u;%
NG =l ~ GG

(7.7 r.b.rhl.xv. Ww

ME NS
,_ YT N ./»“.;.W“:,Ny._y $

ke -.-,\
- A\

%_ _.._.,.‘\. / ._.,......./., :

BOARDINGHOUS

Nl .\i.‘,.u/..k“ﬁhﬁ )

——

siorrd Reservoyr

...q..
A ; W Yin "
¢ . : / ride R e B




O .

RADIAN
CORPORATION

The weather station is located at the junction of
Eccles Canyon, which runs east and west, and Pleasant Valley,
which runs north and south. The terrain rises sharply on either
side of both Eccles Canyon and Pleasant Valley. The actual flow
at the site during daytime hours will be the result of a com-
bination of the large scale flow over the region, channeling
effects, and up-valley flows in Eccles Canyon and Pleasant Valley
(the up-valley flows in Eccles Canyon is east to west, while in
Pleasant Valley, north to south). During months of heavy snow
cover, when surface heating is insufficient to create a strong
up-valley flow, the actual flow at the site will be primarily a
combination of the large scale flow and channeling effects.
During nighttime hours, the actual flow at the mechanical weather
station site will be the result of a combination of the large
scale flow, channeling effects, and down-valley flows in Eccles
Canyon and Pleasant Valley. Down-valley flows are most pronounced
during periods of clear skies and very light winds. In summary,
the actual flow of air at the site will be heavily -influenced by .
the complex terrain of the area. The resulting>f16w will depend
on the relative strengths of the contributing factors.

It should be noted that the heavy growth of evergreen
trees close by to the southeast through southwest of the mechan-
ical weather station will significantly reduce wind speeds for
southeasterly through southwesterly winds.
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III. SYSTEM DESCRIPTION

’ A. Data Acquisition System

I The data acquisition system used to collect and reduce
continuous air monitoring data consists of the Radian-designed

| DART (Data Acquisition Reduction and Transmission) system. This
sophisticated data acquisition system is designed to meet most

(- air monitoring applications, and provides the following features:

{

1) System operation completely under software

} control.

[ 2) Real time data processing.

{ . 3) Hardcopy printout provided on-site for
- inspection by operators. '

4) Operator key-ins for setting system parameters
and checking system operation.

5) Daily self-diagnostics.
6) Computer-controlled calibration of instruments.

7) Computer monitoring of status of many key
functions.

8) Data recorded on industry compatible seven- i
L or nine-track magnetic tape.

9) Battery-powered clock which enables computer

. . to always maintain correct time, and to identify

duration and tire of power failuves
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Radian's data collection system is designed around a
Motorola M6800 microprocessor. The use of a microprocessor
allows a variety of sophisticated data collection schemes with
virtually no hardware expansion. Radian's standard system uses
16K (expandable to 65K) of random access memory. A built-in
cassette tape unit is used for program storage and loading. As
a result, by simply changing the program tape an entirely dif-
ferent system configuration can be implemented. Many system -
parameters, such as sampling times, averaging times, input volt-
age ranges, printout formats, and recording techniques are under
software control.

The microprocessor is a general-purpose computer
which, with appropriate software loaded from the cassette, can
perform any programmable function. Using Radian's Relocatable
Assembler and Relocatable Loader, Radian's .standard data
acquisition program can be modified to include new averaging or
data reduction techniques. For examplé, equations to correct
non-linear input values or data reduction roptiﬁes to calculate
vector averages for wind parameters can be added to the system
software. Various line protocols for telecommunications, new
operator key-ins, and changes to report formats are other
features that can be changed or incorporated into the data
acquisition system with only software changes.

Radian's standard data collection program takes one-
second samples from each data channel and then uses this data to
form five-minute averages for each channel. These five-minute
averages form the basis for further data reduction. After one
hour of five-minute averages have been collected the micro-
processor energizes, through relay control, the teleprinter and
prints a hardcopy of the collected data, as well as recording
the data on magnetic tape. Since the teleprinter is a mechanical
device, the microprocessor turns the teleprinter off after the
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printout is completed, greatly enhancing its lifetime. The
magnetic tape transport used in the system is an industry-
compatible, incremental write, seven- or nine-track unit. The
unit is equipped with an auto-load feature which automatically

reloads and erases several inches of tape following a power
outage.

An interface in the microcomputer unit, the Device
Controller, allows the microcomputer to control the power to
various devices such as the teleprinter, cassette unit, and
particulate samplers. The Device Controller can handle up to
sixteen devices. Each device can either be wired for a contact
or closure, useful in the autocalibration of instrumentation,
or wired to switch 115 VAC. The Device Controller can be
accessed either by the microcomputer or by an operator via a
lighted pushbutton switch panel. When an operator sets a
switch, this information is available as status information to
the microcomputer and recorded along with the data collected
during this time. Therefore, thére are no unexplained events in
the recorded data due to operator intervention.

The analog-to-digital voltage conversion unit (A/D)
incorporated in the DART is custom built by Radian for air moni-
toring applications. It has 16 channels, each with individually
adjustable amplifiers to enable it to accept various types of
input signals. The A/D unit has 12 bit accuracy, i.e., the full-
scale input signal is divided into 2048 segments. Channels can
be manually selected for display via a thumbwheel switch.

The device controller allows the miniceomputer to assume
control functions in addition to its regular duties as a real
time data processor. This unit consists of a blank of relays
which are controlled by the computer. The relays control power
to the high volume particulate samplers, the zero/span valves
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in the analyzers and the main power switch to the stationm.
Interior temperature is monitored and recorded, and if the
temperature rises above 90°F, the main power switch is thrown.
This prevents over-heating of the station in case of air-
conditioner failure. The relays also control power to the hard-
copy printer and the magnetic tape unit. The computer turns
these on only when they are needed, reducing their duty cycle

to less than ten percent of real time.

The keyboard/printer is the Teletype Model 43. This
unit has an impact matrix print head and full 132-character
width with an unusually high quality print image.
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B. Meteorological Systems

Boardinghouse Peak Site

Wind speed and wind direction sensors are mounted atop
a 31-foot wooden pole (without guy wires) planted in the ground.
A pyranometer and net radiometer are mounted on the same pole, at
approximately 6% feet above the ground, while an aspirated tem-

perature sensor is mounted at approximately 5 feet above the
ground.

Wind Speed Sensor

Wind speed is measured with the Met One, Incorporated,
Model 010 Wind Speed Sensor (stainless steel cups). This sensor
is supplied with an internal heater which heats the sensor and
prolongs the bearing life. The heater produces a slight positiv
pressure which prevents '"dirty air" from being drawn in, thereby
increasing the bearing life. |

[

Specifications . Maximum Operating Range -
0-125 mph '
Starting Speed - 0.6 mph
Calibrated Range - 0-100 mph
Accuracy - 17 or 0.15 mph
Operating Temperature Range -
-50°C to +85°C (-58°F to
+185°F)
Response Distance Constant -
Less than 5 feet of flow (this
is the distance that must be
traveled by the air after a
wind gust has occurred before
the wind speed sensor reaches
63% of the new speed. The

10
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lower this wvalue is, the
better the instrument is.)

Wind Direction Sensor

Wind direction is measured with the Met One, Incorpora-
1 ted, Model 020 Wind Direction Sensor, which utilizes a light-
l weight air foil vane for sensing wind direction. This sensor
is supplied with an internal heater similar to the one described
1. for the wind speed sensor. . ;

f Specifications . Operating Range (Azimuth) - |
’ 0° to 540° ’ g
i Starting Threshold - 0.6 mph |

Linearity - 2%% of full scale
Accuracy - :3°

(‘ . Damping Ratio - 0.4 to 0.6
., Delay Distance - Less than _ |
} | 3 feet ' S f

J Aspirated Ambient Temperature Sensor

Temperature is sensed by the Met One, Incorporated,

{
L Model 060-2A Temperature Sensor. This thermistor-type sensor
is housed in a heated motor-aspirated radiation shield, the
{ Met One, Incorporated, Model 076 Aspirated Temperature Shield.
The heating system affects the aspirator motor assembly only,
) and does not affect measurements of ambient temperature.
L ' Temperature Sensor
Specifications . Operating Range - -50°C to

+50°C
Linearity - 20.15°C
Accuracy - =20.1°C

11
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Radiation Shield

Specifications . Operating Temperature Range -
-50°C to +85°C
Radiation Error - Less than
0.05°F under maximum solar
radiation of 1.6 gm-cal/cm?/
min.
Flow Rate -
Sample Air 500 ft/min.
Scrubbing Air 1000 ft/min. |

Precipitation

Precipitation is measured with the Met One, Incorporated,
Model 099S Tipping Bucket Rain/Snow Gauge, which has a wind screen
to enhance the capture of wind-driven precipitation. '

Specifications . Operating‘Range - 0 to 10 inches ;
' Resolution - 0.01 inch |
Dimensions - 8-inch diameter

orifice, 20-inch height

Counter - Digital counter,

aralog output

Accuracy - 0.5% calibrated at

% inch per hour, or =17 up to

3 inches per hour (meets PsSD

suggested accuracy)

- Conversion Accuracy - :0.2% of
the translator module output.

Signal-Conditioner Translators

Plug-in translator cards or "translator modules" from
. Met One, Incorporated, are used to transform the signals from the

12
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above meteorological sensors into desired voltage outputs. These
signal conditioning cards are housed in a mainframe (Model 120

by Met One, Incorporated). A power supply card is also housed in
the mainframe to provide the electricity requirements of the

translator cards. The following types of cards or modules are
used:

Power Supply Module

Wind Speed Module Model 1180

340° Wind Direction Module Model 1190
Ambient Temperature Sensor Module Model 1230

Precipitation Sensor Module Model 1270

_ Net Radiation -

Net radiation, which is the difference between incoming
and outgoing radiation (both long and short waves), is measured
by the WEATHERtronics Model 3035 Net Radiometer. Its sensing
element consists of a blackened thermopile.

Specifications - Data Recording Range -
| -180 to +180 hundredths of a
langley

Response - 0.3 to 60 microns
Time Constant - 12 seconds

Solar Radiation

Total sun and sky radiation are measured by the Eppley

ILzlorators, Tne., Precicicn Smacerazl Pvranozetar Its senmsi-z

= S -a .

element consiscs of a blackened thermopile.

13
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Svecifications

Eccles Canyon Site

Data Recording Range -

0-200 hundredths of a Langley
Wavelength Range - 0.28 to

2.8 microns

Sensitivity - 5.61 millivolts
per cal cm ’pmin”!

Temperature Dependence -
Sensitivity is constant to
within 1 percent over ambient
temperature range -20°C to
+40°C (-4°F to +104°F) '
Linearity - Response is linear
up to intensities of 4 cal

en min”!

Response time - 1 second

Wind speéd, wind direction, and temperature are
measured by the Meteorology Research Incorporated (MRI) Model

1072 Mechanical Weather Station.

Data is recorded on pressure

sensitive strip chart paper. The MRI Mechanical Weather
Station is mounted on an eight-foot high tripod.

Specifications

14

Wind Speed Operating Range -
.75 to 120 mph

Wind Direction Operating
Range - 0° to 360°
Temperature Operating Range -
-90°F to +120°F
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IV. OPERATING TIME ANALYSIS

This section presents the operating statistics for
each of the major subsystems contained in the monitoring station.
Table IV-1 shows the data capture rates of each of these sub-
systems during each month from January through August 1979. The
data capture rates reflect not only instrument downtime, but also
digitizing system downtime. System downtime includes computer
downtime, power failures, no power available, and self-automated
shutdown periods (such as during air conditioner malfunctions).

Calibration and repair or replacement of meteorological
instruments occurs during scheduled calibration visits and,
occasionally, during unscheduled maintenance. While such
activities are being pursued, the involved channels are inter-
rupted.

below.

WS : wind speed

WD : wind direction

TMP: temperature

PYR: solar radiation (total sun and Sky)
RAD: net radiation (incoming minus outgoing)
WSD: wind direction standard deviation

RAI: precipitation v

TSP: total suspended particulate

15
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V. DATA PRESENTATION AND SUMMARY

This section includes summaries for various recorded
data at the monitoring sites. The data presentations indicate
the variability of total suspended particulates and meteoro-
logical parameters with time. All parameters, except suspended
particulates (24-hour samples), wind direction, wind direction
variance, and precipitation are sampled once each second, but
recorded as five-minute arithmetic averages of the one-second
samples. Wind direction averages are modified to correctly
treat winds crossing through north. Variance is computed and
recorded from the 300 one-second samples correctly accounting
for crossover. Precipitation is cumulative and recorded as
five-minute totals. The master data base from which the data
tables in this report were generated consists of hourly averages
computed from the twelve five-minute averages recorded for each
hour. The hourly wind direction standard deviations are computed
from the one-second samples using the five-minute wind direction
means and variances. Five-minute precipitation totals are summed
to make hourly totals. This averaging technique tends to smooth
instantaneous maximum values, and the result is especially
evident when comparing wind speed values to local National
Weather Service data. '

The units of the meteorological parameters are given
at the top of each table. It should be noted here that inside
temperature is monitored and recorded as a functional part of
the éystem but is not presented in this report.

Table V-1 presenté the national and Utah ambient air
quality standards (NAAQS) for total suspended particulates.

Tables V-2, V-3, and V-4 display the monthly statistics
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August 31, 1979. The averages in Tables V-2, V-3, and V-4 are
{ arithmetic averages of the hourly values for the associated
periods with the following exceptionms:

i e Wind direction is computed using a vector
averaging technique where each vector is
{ assigned a unit magnitude.

[~ e Solar radiation values are averages of
daily totals of langleys. The daily totals :
which are used in computing the monthly :
values, are computed by summing the hourly

averages times 60. é

o Precipitation values are cumulative totals
t Q of the hourly totals.

|
[ e Particulate averages are computed as the

- geometric mean.

{ Tables V-5, V-6, and V-7 shows a bivariate‘distribution
of wind direction and wind speed at both sites. Graphical wind
[ roses are shown in Figures V-1, V-2, and V-3 for the Boardinghouse
' Peak and Eccles Canyon sites, respectively. A graphical three-
! dimensional summary of wind data is also shown in Figure V-4
[ for the Boardinghouse Peak site.

l‘ Times used in the data presentations correspond to the
appropriate local time, i.e., Mountain Daylight Savings Time and

i . s . .

L Mountain Standard Time, depending on the time of the year.
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TABLE V-1
NATIONAL AND UTAH AMBIENT AIR QUALITY

STANDARDS FOR PARTICULATES

(vg/m*)
Particulate Primary
Annual G.M.* 75
24-Hr. Max.*¥* 260

*Geometric mean.
**Not to be exceeded more than once per year.
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1 THRU AUG 31 1979

MONTHLY AVERAGES FOR JAN

TABLE V-2

POARDINGHOUSE PEAK

WIND DIRECTION (DEG)

WIND STANDARD DEV IAT ION(DEG

WIND SPEED (MPH)

040

@40

240

SITE

DATE

10.4
11.3
14.6
13.3
17.6
18.2
17.5
20.3

n
HOO - HD

]
N0 -1 <) v
I od o=t v vt v ot vt

[
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i
il
I R IRk Rl
PN MO 000
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"<Fﬂ<f.‘..¢::)=:
FPmRMECE <

15.4

241.6

14.6
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1 THRU AUG 31 1979

TABLE V-2 MONTHLY AVERAGES FOR JAN

EOARDINGHOUSE PEAK

TEMPERATURE OUTSILDE(DEG F)

NET RADIOMETER (LANGLEYS)

PYRANOMETER (LANGLEYS)

240

P49

040

SITE

TATE

151.2
264.0
524.6

65'3

93.4
218.0
250.¢
204.1

534.0

583.1

678.5
636.6
505.0

275.0

224.0

459.6 177.8

39.2

JAN 1-AUG 31
1979
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1 THRU MAY 24 1979

MECHANICAL WEATHER STATION

-3 MONTHLY AVERAGES FOR JAN

TABLE V

.

WIND DIRECTION (DEG)

Vowre —

TEMPERATURE OUTSIDE(DEG F°

WIND SPEED (MPH:®

ECCLES CANYON

ECCLES CANYON

ECCLES CANYON

SITE

LATE

S
i
NG
Heed = OO

NN
NI
DS H
INIMNN
[ I T U
et e e

JAN
FEB
MAR
APR
MAY

18

352

24
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MECHANICAL WEATHER STATION

TABLE V-4 MONTHLY AVERAGES FOR MAY 24 THRU AUG 31 1979

WIND DIRECTION (DEG'

TEMPERATURE OUTSIDE(DEG F)

WIND SPEED {MPH)

ECCLES CANYON

_ FCCLES CANYON

ECCLES CANYON

SITE

IATE
"MAY 24-31

48

34—+ 33

273
291
270

55
63
61

264

mMwm

1-30
1-31
1-31

JUN
JUL

AUG

57

275

25
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VI. SPECIAL MONITORING PROGRAMS

In support of the proposed McKinnon mines development
effort, Radian Corporation performed several special monitoring
programs in addition to the routine monitoring reported in the

previous sections. These special programs are discussed in this
section.

A. Particulate Monitoring Program

Radian is performing a special, short-term, particulate
monitoring program at Eccles Canyon and Clear Creek, Utah. A
total of five (5) TSP samples were collected in July at Eccles
Canyon near the portal location. A routine sampling program was,
also, initiated in July to collect TSP samples on an every-third-
day schedule at Clear Creek. This program will continue for
approximately five (5) months.

The purpose of this special program is to assess TSP
levels near the mine portal site and at Clear Creek and compare
these levels with those measured at Boardinghouse Peak. The TSP
levels measured near the poftal site may provide more represen-
tative data than the Boardinghouse Peak or Clear Creek data re-
garding baseline conditions and the impact of the proposed
mining activities on the area.

It should be noted that the Eccles Canyon particulate
sampling site does not conform to TSP site selection criteria
outlined in Selecting Sites for Monitoring Total Suspended
Particulates, Revised, EPA-450/3-77-018, Research Triangle Park,
NC, December 1977. Specifically, the TSP monitoring site at
the proposed portal location is within 60 feet of the dirt road
which follows along the base of Eccles Canyon. Due to the
limitations of the ruszged terrain, the hi-vol sampler and
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portable generator could not be separated farther than 60 feet
from the dirt road. This road is open in the summer months and
although the traffic is light (primarily local hunters) it is
nearly certain that the proximity of the dirt road will have a
significant effect on measured TSP levels. Despite this deviation
from EPA's TSP monitor siting guidelines, it is felt that the
Eccles Canyon monitor will provide useful Pre-construction ambient
data to be compared with ambient levels once the mining operation
begins, in accordance with Office of Surface Mining (OSM) moni-
toring requirements. (This dirt road will be paved once mining
operations begin.)

Results of the sampling program at Eccles Canyon and
Clear Creek are presented in Tables VI-1 and VI-2, respectively.
As noted in Table VI-1, the sample at Eccles Canyon for the l4th
was not made during the standard midnight-to-midnight period.
The timer mechanism on the sampler malfunctioned and the Hi- Vol

- did not turn on at midnight. This was discovered by the operator

during his morning attendance, and the sampler was started
manually at approximately 8:30 a.m. (local time). The sample
was continued until 9:25 a.m. on the 15th. Although  this
sample does not cover a standard EPA-designated run time, the
data is included for information purposes.
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B. Upper-Level Atmospheric Sounding Program at
Clear Creek, Utah

Introduction

An upper-level atmospheric pilot balloon sounding
program was conducted in the Clear Creek, Utah, area for the
purpose of investigating topographical effects on wind flow and
temperature in the area and the interrelationships of synoptic
patterns and topographical effects. Pilot balloon soundings,
from which temperature, wind speed, and wind direction as a
function of height are obtained, were conducted from lower
Eccles Canyon (at the site of the mechanical weather station)

and from Boardinghouse Peak (at the site of the meteorological
tower) .

Schedule

To obtain data for significantly different atmospheric
and land surface conditions, the sounding program was conducted
during three periods (April 8-12, 1979; July 3-7, 1979; and
September 19-20, 1979). Heavy snow cover and winter-like
atmospheric conditions chéracterized the April sampling period
while negligible snow cover and very warm conditions charac-
terized the July period. The September sampling Period was
characterized by negligible snow cover but somewhat cooler
conditions than during the July period.

On each of the sampling days, it was desired that data
be obtained at both sites during the morning and afternoon, when
dispersion potential is normally weakest and strongest, respec-
tively. Deviations from the Planned schedule occurred several
times during the April sampling period as a result of poor
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weather, road, and trail conditions. The September sampling
period was reduced to two days because of equipment problems
which occurred after arrival in the study area. However, as
many runs as possible were conducted during the two day period
to provide a set of data which shows changes in atmospheric
conditions over relatively short periods of time.

Instrumentation and Methodology

Upper level temperature and Pressure measurements were
obtained through the use of the following equipment: helium-
filled 30-gram pilot balloons, model AS-1B-PT Airsondes from
Ambient Analysis, Inc.; the model TS-2A Ground Station Receiver
from Ambient Analysis, Inc.; the TS-1A-1-PC Programmable Calcu-
lator (a modified HP-97); and the Marantz Superscope audio
cassette recorder.

' The airsonde, which is attached by a string to the
balloon during flight, is a Pressure~-temperature sensor combined
with solid-state electronics in a helicoid propeller-shaped

package of molded styrofoam. The temperature sensor (bead therm-

istor), which has a precision of +.5°C and resolution of .1°C,
is mounted in a radiation shield at the tip of the propeller and
is aspirated by its motion. The propeller also slows and sta-
bilizes the descent of the package after the balloon bursts, ob-
viating the need for a parachute. The aneroid capacitance-type

pressure sensor has a precision of *3.0 millibars and a resolution

of 1.0 millibar. A crystal-controlled telemetry transmitter

transmits on a frequency of 403 MHz. All electronics are powered

by a 9V transistor radio battery.

AN Py e



e

—

RADIAN
CORPORATION

The temperature and pressure signals from the airsonde
are received and processed by the ground station receiver. Digital
data are displayed on the receiver via light-emitting diodes, and
two 25-pin connectors permit transfer of the data to the program-
mable calculator and to the audio cassette recorder which is used

as a backup for the calculator hardcopy (the data can be reread
from cassette tape).

The programmable calculator is programmed to receive
temperature and pressure data from the receiver, calculate heights
through use of the hypsometric equation (temperature and pressure
are the inputs for calculating height), and to present on hard-
copy temperature as a function of height. The data are processed
such that temperature versus height is available for increments |

~of approximately thirty seconds during the balloon flight.

To obtain wind speed and wind direction data with height,
the 30-gram balloon is tracked with a single optical theodolite.
Measurements of azimuth and elevation angle are obtained every
thirty seconds. Since the height of the balloon versus time is
known from the calculator printout, there is no need to assume a
balloon ascent rate (assumed ascent rates have been found to
have limited accuracy). Wind speed and wind direction versus
height are computed in-house using simple three-dimensional
trigonometry, which requires azimuth and elevation angles, height,
and time as inputs to the wind speed and wind direction calculations.

Summary of the April and July Sampling Programs

The following paragraphs summarize the synoptic (large
scale) weather conditions which existed during the April and
July upper air sampling programs (based on weather charts and
the upper air data obtained during the sampling programs), and

also summarize the findirzs of the prograns, with erchasis cn
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topographical effects. Data for the September program are
currently being processed, and are not included in this report.
A discussion of the September sampling program will be included
in the final report.

1) Synoptic Weather Conditions During the April
and July Sampling Programs

.
A variety of synoptic weather conditions occurred

during the April sampling program, which extended from April
7-12. April 7th and 8th were relatively mild, and skies were
cloudless. A strong upper level trough and associated stormy
conditions moved into the region on the 9th. Winds became

strong southwesterly aloft, and snow showers and squalls began

as Pacific moisture flowed into the region. As the upper level
trough moved eastward out of Utah on the 10th, winds aloft became
strong northwesterly, temperatures fell to very cold levels, and

- snow showers continued as moisture flowed into the region from

the Pacific. This weather pattern changed little on the 11lth and
12th.

Upper level weather maps show that, during the July
program (July 3-7), a persistent trough was positioned along the
Pacific Coast of the United States. The sampling period was
characterized by clear to partly cloudy skies on each day but
the 3rd, when showers occurred as a pocket of Pacific moisture
moved over the area. Temperatures were mild to warm during the
period, and not much change occurred from day to day (unlike
temperatures during the April sampling period). Wind speeds at
and above the level of Boardinghouse Peak were generally
moderate. Southeasterly to southwesterly winds occurred near
the level of Boardinghouse Peak, while southerly to southwesterly
winds prevailed at higher levels.




2) Findings of the April and July Sampling Programs

The following are findings relating to topographical
, effects on temperature and wind flow and the interrelationships

! of synoptic patterns and topographical effects, as detected in
the April and July sampling data.

Deep surface-based temperature inversions were
f - detected in Eccles Canyon during several morming
pilot balloon runs. These inversion layers

l ranged in depth from about 100 meters to 500
[ meters.

i . During the July sampling period, when abundant
sunshine prevailed, daytime heating was found

{ ’ to result in large increases in temperatures

A near the surface of Eccles Canyon, while on

i Boardinghouse Peak, the daytime increase in-

{ ' temperature was relatively small.

] . Most of the Eccles Canyon afternoon sougdiﬁgs
during the sunny July sampling period showed
{ that, even at heights well above the tops of
' the canyon walls, temperatures were notably
{ warmer than during the morning at the same
l levels, indicating that heating of the canyon
| floor on sunny days influenced temperatures at
1 considerable heights above the canyon floor.

1 : . Daytime up-valley winds in Eccles Canyon, which
were typically east-northeasterly, were found
i to be quite shallow (generally less than 100
. meters). With increasing height above the
i canyen floor, wind directions quickly
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turned toward the direction of flow at levels
above the canyon. While many of the soundings
were conducted while daytime up-valley flows
were occurring, only one sounding was conducted
early enough in the morning for the nocturmal
down-valley flow (generally westerly) to still
be present. However, the sounding data showed
that the down-valley flow was quite shallow,
probably less than 100 meters.

The daytime up-valley flows tended to be over-
ridden by the large scale flow over the region
and by”channeling effects during cloudy conditions
and/or when the large scale flow was relatively
strong.

. Wind speeds generally increased‘w1th helght
above the floor of Eccles Canyon. -
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C. Sound Level Survey

To establish baseline or ambient sound levels in areas
that may be affected by development and operation of the proposed
McKinnon mines, a sound level survey was performed in July 1979.
Results of the survey will establish a basis against which to
estimate increase in sound level from the mining activity and
resulting impacts if any.

Sound Survey

An octave band sound pressure level (in dB) and sound

level (in dBA) survey was performed on consecutive days of
July 14, 15, and 16, 1979.

After a reconnaissance of the area, seven locations
were identified as measurement points for the survey. These

locations are identified in Figure VI-1.

Sound measurements were performed during the following
time periods:

Saturday, July 14 7-10 p.m.

Sunday, July 15 10-12 a.m.

12-7 p.m.

9 pm -1am.
Monday, July 16 11 a.m. - 1 p.m.

4-7 p.m.
Tuesday, July 17 4-7 a.m.

At each location several observations were made with
the sound level meter. Sound level variations generally at each
location were caused by variation in wind speed. It was not
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uncommon to observe a 10 dBA variation in level with the wind
changing from about 0 mph to 8 mph. At low wind speeds, sound
level was quite uniform being dominated by stream noise.

Measurements were performed in accordance with ANSI
S1.13-1971, Methods for Measurement of Sound Pressure Levels.
The instrumentation used was a Bruel and Kjaer 2209 Octive Band
Analyzer. Frequent calibration checks were performed with a
Bruel and Kjaer 4220 Piston Phone Calibrator. This instrumenta-
tion satisfied the requirements of a Class I Sound Level Meter
as specified in ANSI S1.4-1971 Specifications for Sound Level
Meters. Standard non-acoustical data, temperature, humidity,
wind speed, etc., and extraneous influences were recorded during
each measurement period.

Results

‘Results of the survey are shown in Table VI-3. The
values represent an "average' of measurements taken at each
location for the period of observation. The measurement values
are averages of the meter reading during each measurement.
Positions shown in the table are those identified in Figure VI-2.

Sound levels, as shown in Table VI-3, were very uniform
at all measurement positions for various daytime and nighttime
periods. Major differences between positions were not noted
except for positions 6 and 7. These locations reflect the
absence of creek noise, the dominant influence near the creeks.
The sound levels are typical of those recorded in other wilder-
ness areas of the United States.

To obtain information on the distribution of sound as
a function of frequency, octave band sound pressure level
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measurements were performed periodically. Results are shown
in Figure VI-2.
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Several extraneous noise sources were observed. Dur-
ing Sunday, vehicles (recreational, perhaps, motorcycles) passed
through the area at a rate of about one per every fifteen minutes
during daylight hours. No attempt was made to measure the influ-
ence of these sources as they are highly variable and well docu-

" mented. Natural sources of sound were from wind-vegetation
interaction, creek, birds, and small animals.

During the survey, no trains were observed active on
the railroad near Scofield nor was the Utah mine factilities

s
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Observations were made in Scofield to determine the
approximate number of residences that were inhabited. It
appeared as though about 25 houses were occupied. The other
houses appeared to be weekend retreats or transition quarters.
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DATA ADEQUACY INFORMATION
FOR THE SKYLINE MINE:

VEGETATION OF THE WINTERQUARTERS TRACT

METHODS

Genéral vegetatién mapping was done by using existing
information and limited ground truthing techniques. Most of the
mapping was done using existing maps and data from range analyses
prepared by the USDA Forest Service (Manti-LaSal National Forest,
Price, Utah). Maps from nine (9) different grazing allotments
were utilized to produce the Winterquarters Tract Vegetation Map
that includes a parameter of about .5 miles beyond the tract
boundary. The maps from the grazing allotments outlined the
general vegetation types i.e. "Timber" and "Browse-Shrub". These
types were delineated on a map of the tract area and named more
specifically by our experience in the area, quantitative data
from the range analyses (1966-77), and limited on-site ground
truthing procedures. If the understory or the dominant
vegetation types varied by species composition, a more general
categorical name was given to the community and described in the

"Results" section below.




RESULTS
VEGETATION MAPPING UNITS

A vegetation map of the Winterquarters Tract Area for the
Skyline Mine was included in this report. Following is a list
with brief descriptions of each vegetation mapping unit that was

delineated on the vegetation map.

Aspen

The Aséen community.was the most common vegetation type of
the Winterquarters Tract Area. Aspen (Populus tremuloides) was
the dominate overstory species, whereas, depending on the area
and environmental variables, snowberry (Symphoricarpos
oreophilis) or Oregon grape (Mahonia repens) were the dominate

understory species.

Spruce-Fir

Also important by relative number of acres, were the Spruce-
Fir communities of the tract area. These communities were
dominated by Engelman spruce (Picea engelmanii) and subalpine fir
(Abies lasiocarpa). Understory varied from relatively little to

moderate ground cover, and often was comprised of gooseberry



currant (Ribes montigenum).

Grasslands

Grassland areas were also mapped in the Winterquarters Tract
Area. While they were most commonly dominated by mountain brome
(Bromus carinatus) or slender wheatgrass (Elymus trachycaulus) in
the tract area, other species of ﬁerbs, grasses and shrubs were

also common.

Sagebrush-Grass

The Sagebrush-Grass communities that were mapped were
dominated by Vasey sagebrush (Artemisia tridentata var. vaseyana)
and various grass species i.e. slender wheatgrass (Elymus
trachycaulus) and subalpine needlegrass (Stipa columbiana).

Other common species of the community were low rabbitbrush
(Chrysothamnus viscidiflorus), Louisiana sagewort (Artemisia
ludioviciana), aster (Aster spp.), yarrow (Achillea millefolium)

and Indian paintbrush (Castilleja spp.).

Mountain Brush

Mountain Brush communities delineated on the map represented

a host of shrubby vegetation types. Most common, however, were

3



. probably serviceberry (Amelanchier utahensis) and chokecherry
(Prunus virginiana) communities. Also included in this mapping
unit were scrub oak (Quercus gambelii) and mountain mahogany

(Cercocarpos montanus) communities.
Mountain Herblands

Relatively small areas were mapped as herblands. These
areas were probably dominated by perennial herb species such as
tall larkspur (Delphinium occidentale), sticky geranium (Geranium

viscosissimum) and lupine (Lupinus argenteus).
Meadows

Meadows mapped by using the USDA Forest Service Range
Analyses were primarily dry meadows comprised of species such as
Kentucky bluegrass (Poa pratensis) and Ross sedge (Carex rossii).
The more wet meadows would include species i.e. water sedge
(Carex aquatilus), Nebraska sedge (Carex nebraskensis), and

beaked sedge (Carex rostrata).
Baren
Baren lands delineated lacked significant vegetative cover.

These areas were often rocky or talus slopes and composed

relatively small percentages of the tract area.




. Riparian Vegetation

Riparian and wetland vegetation was not specifically mapped
on the Forest Service range analyses and therefore not mapped on
the vegetation map included in this report. There are, however,
potential perennial streams in the area. These areas should be
specifically mapped if the lease area is pursued and/or potential

disturbance to the area exists.

VEGETATION TYPE ACREAGES
Total acreages will be calculated for each vegetation type
. when the vegetation map is drafted.
FARMLANDS, RANGELANDS, TIMBERLANDS
To date, no farmlands, prime or unique rangelands are known

to exist in the area. There is a relatively small area

identified by the USDA Forest Service as a potential for timber

sales,




ATTACHMENT TO VEGETATION MAP

Total Areas of Each Vegetation Category

ASPEN 244,880,000 ft*
SPRUCE/FIR 76,760,000 ft*
MOUNTAIN HERBLANDS 2,480,000 ft*
MOUNTAIN GRASSLANDS 26,920,000 ft*
MOUNTAIN BRUSH 9,840,000 ft?
SAGEBRUSH/GRASS 16,920,000 ft*
BARREN LAND 360,000 ft?

MEADOWS 3,600,000 ft?

Page 1 of 1
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BIOLOGICAL RESOURCES

A number of different biological habitats, each with characteristic plant and animal
communities, are present within the project area. There are 4 predominant vegetation
types: aspen, mountain shrub, spruce-fir, and riparian (including wet and dry meadows).
This section addresses the biological resources in the project area that are most relevant
to this project including riparian vegetation, rangeland, timber, aquatic resources, and
terrestrial wildlife. No special status species of plants or animals are known to occur in

the area.

Biological resources data were obtained from reports, agency contacts, literature review
and limited field reconnaissance. Two reports were used extensively. One was prepared
by the Western Resource Development Corporation (WRDC) for UCO, Inc. as part of the
Scofield Mine Project; the other was prepared by Coastal States Energy Company as part.
of the Skyline Mine Project.

On October 24, 1989, Dames & Moore personnel visited the project area for the purpose
of characterizing the vegetation and estimating the influence of pipeline construction on
vegetation and soils of 21 riparian and wetland sites. Also reported were observations on
fish and wildlife resources. Information collected during this survey was reported in the
document, Report for Questar Pipeline Company's Main Line No. 41 Reroute at Skyline
Mine, Riparian Survey, and then incorporated by reference into this EIS.

In addition, on November 7, 1989, biologists from the Utah Division of Wildlife Resources
(DWR) and Forest Service conducted an aerial survey to identify locations of raptor
nests. The survey results indicated no raptor nesting sites within the proximity of any of
the alternative locations.

Riparian/Wetlands

All routes involve crossing or paralleling riparian and associated wetland areas. Riparian
and associated wetland areas have very sensitive vegetation and provide important
habitat for fish and wildlife.

The riparian meadow and shrubland vegetation type is dominated by perennial grasses, or
grass-like plants. ~ Common species include Kentucky bluegrass (Poa pratensis),
needlegrass (Stipa sp.), sedges (Carex rostrata), and rush (Juncus balticus). Shrubs are
also quite common, particularly willow (Salix sp.). Other shrubs or woody plants include
silver sagebrush (Artemisia cana), big sagebrush (A. tridentata), and tree species more
commonly found in the upland areas (WRDC 1982 and field reconnaissance). Riparian
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I meadow and shrubland vegetation is found in valley bottoms (WRDC 1981). The plant

species composition in riparian areas is quite variable and site specific.

The condition of riparian areas was described and rated during the October 24, 1989 site
visit. The qualitative ratings were based on several well defined criteria, including (1)
the amount of bare ground (percent of vegetative cover), (2) amount of vegetative litter,
(3) presence or absence of noxious weeds, (4) species composition of forbs and grasses,
and (5) condition of stream bank.

Information regarding these riparian areas is documented in the Biological Resources
(pertainin§ to vegetation, wildlife, and fisheries) and Earth Resources (pertaining to soils
and water) sections of this report.

Specific Descriptions

Alternatives A or B - The existing route crosses two riparian areas. Where Segment 19%*
crosses Mud Creek the vegetation is a mixture of silver sage, grasses, willow, aspen, and
Engelmann spruce. The vegetation is in excellent condition, and the site showed no sign
of over browsing of woody plants. Segment 12* crosses Gooseberry Creek.

Alternative C - Burnout Canyon Route (1) - High-quality riparian areas exist along this.

route on Segments 2, 3a, 3b, and 16. Where Segment 3b would cross Burnout Canyon
there is a meandering stream. The vegetation here is 85 percent grasses and sedges, 6
percent shrubs, and 5 percent forbs. Some Engelmann spruce grows along portions of the
stream. Algae, moss, and liverworts are found on the stream bank. Grasses, woody
plants, and forbs are not heavily grazed. This area is in excellent condition.

Riparian areas in Upper Huntington Canyon that parallel Segments 2, 3a, 3b, and lé
consist of about 93 percent grasses and mixed sedges, 5 percent shrubs, and 2 percent
forbs. Soils in this area are completely covered by vegetation. Good litter is present
throughout the riparian areas. Thick vegetation covers overhanging stream banks and
further indicates a high-quality riparian system. The upper end of this reach has drier
soils on the western flank so that it supports a stand of big sage and phlox.

The rest of the Burnout Canyon Route segments where pipeline would be constructed are
outside of riparian areas.

Alternative C - Burnout Canyon Route (2) - The description of this route is the same as
Burnout Canyon Route (1).

Alternative C - Burnout Canyon Route (3) - Some high quality riparian areas exist along
this route on Segments 3b (see above) and 24. Segment 24 would cross Swens Canyon,
Little Swens Canyon, Upper Huntington Creek, and several small tributaries. Less than
0.4 mile of riparian area would be traversed by Segment 24.

Alternative C - Burnout Canyon Route (#) - The description of this route is the same as
Burnout Canyon Route (3).

Alternative D - Gooseberry Route - A high-quality riparian and associated wetland area
occurs where the proposed route would cross Gooseberry Creek. This area also contains
a pond habitat consisting of dense stands of willows (Salix planifolia) beneath which lies a
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carpet of dense grass. Ground litter is abundant and well dispersed. Soils in this area are
completely covered by vegetation. Fifty percent of the cover consists of willow, 40
percent grass, and 5 percent forbs. Refer to the discussion on the Burnout Canyon Route
for information on other segments that are also a part of the Gooseberry Route.

Valley Camp Triangle Connectors (1) through (3) - All segments comprising these
connectors would cross within spruce-fir forest, no riparian areas occur along the
connectors.

Alternative E - Winter Quarters Route (1) - Where Segment 20 would cross Winter
Quarters Creek there is a heavily grazed meadow with no woody plants present. Only
two forbs, yarrow (Achillea millifolium) and thistle (Cirsium spp.), are present. Grasses
comprise roughly 95 percent of the cover. On the northern fringe of the riparian area is a
stand of beaked sedge (Carex rostrata) which makes up the other 5 percent of the plant
cover. Two to three inches of water flows through this stand.

Where Segment 20 would cross Pleasant Valley there is a heavily grazed stream-side
community. The stream is shallow and about 4 or 5 feet wide, Grasses comprise about
95 percent of the vegetative cover with a mixture of forbs. No woody plants are present
at the site.

Segment 2! would parallel Mud Creek north of the town of Clear Creek. Vegetation in .
this area consists of mixtures of silver sage, willow, grass, aspen, and Engelmann
spruce. The side of the stream adjacent to State Route 96 is predominantly a mixture of
willow, grasses, and sage. The side of the stream across from the road is characterized
by steep, shaded slopes supporting stands of spruce and aspen along some of the stream’s
length and willow and sage along other portions. These riparian areas are in excellent
condition.

Alternative E - Winter Quarters Route (2) - This alternative route would be similar to
Winter Quarters Route (1) except Segment 22 was developed to avoid the riparian areas
along Segment 21. Segment 22 would cross through mountain shrubland.

Mountain shrubland occurs on all slope aspects. Vasey big sagebrush (Artemisia
tridentata ssp. vaseyana) is the most common shrub within this vegetation type. Sage is
replaced by mountain snowberry (Symphoricarpos oreophilus) on some north-facing
slopes.

Rangeland

Rangeland consists of areas with vegetation that are used for forage by livestock and
wildlife. Although all vegetation types. of the project area provide some forage, types
containing a predominance of grasses and low-shrub species are most suitable.
Distinctions between different vegetation types were determined by using the dominant
overstory species.

The prevalent range condition on the Manti-La Sal National Forest is fair with no
apparent up or downward trend according to the 1986 Final EIS (Forest Service 1986).
There are 651,481 acres suitable for livestock grazing in the Manti-La Sal National
Forest.
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Rangelands of the project area have been inventoried by the Forest Service. They
include aspen forest, coniferous forest, mountain shrub, sagebrush types, and wet and dry
meadows.

Of the rangelands found in the project area, aspen forest occupies 43 percent, generally
on upper elevations of south-facing slopes or recently disturbed sites. Conifer forest
enerally occupies north-facing slopes and occurs on about 12 percent of the project area
WRDC 1982). Forty-two percent is occupied by the mountain shrub type, which mostly
occurs on south-facing slopes. The sagebrush type occurs on about 3 percent of the area
in the drier portions of the project area and is generally in the mature stage providing
good big-game winter range (Forest Service 1984). Wet and dry meadows occupy a
relatively small proportion of the project area (less than one percent). Table 3-4 is a
summary of allotments, livestock, and period of use.

Specific Descriptions

Alternatives A or B - The existing pipeline route and area proposed for the surface
redundant pipeline cross primarily forested rangeland that consists of conifer timber
(spruce-fir) and aspen forest. The existing route (Segments 7%, 10%, and 19%) crosses
smaller areas of grassland. :

Alternative C - Burnout Canyon Routes (1) through (4) - Rangeland on the Burnout
Canyon Routes is comprised primarily of sagebrush, conifer, and aspen. Refer to the
riparian section above that describes the riparian habitat type which is used for grazing.

Alternative D - Gooseberry Route - Segment 1 of the proposed Gooseberry Route would
cross range types that include sagebrush, aspen, and coniferous forest.

Valley Camp Triangle Connectors (1) through (3) - All segments would pass through aspen
and coniferous forest-dominated rangeland.

Alternative E - Winter Quarters Route (1)- This route would cross rangelands that
include a mix of aspen and coniferous forest at the upper elevations (e.g., Segments 22
and 20), and sagebrush at the lower elevations. Areas of wet and dry meadows are
prominent in the area where Segment 20 would cross the Mud Creek Valley south of
Scofield.

Alternative E - Winter Quarters Route (2) - This description of this alternative route is
the same as Winter Quarters Route (1) except areas of wet and dry meadows are
prominent in the area along Segment 2! that occurs in the Mud Creek Valley.

Timber

Spruce-fir forest is dominated by subalpine fir (Abies lasiocarpas). Other tree species
are Engelmann spruce (Picea engelmannii), aspen (Populus tremuloides), and some
Douglas-fir (Psuedotsuga™ menziesii). Common shrub and subshrub species include
Saskatoon serviceberry (Amelanchier alnifolia), Oregon-grape (Mahonia repens), boxwood
(Pachistima myrsinites), mallow ninebark (Physocarpus malvaceus), wood's rose {(Rosa
woodsii), and mountain snowberry (Symphoricarpos oreophilus).
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SUMMARY OF ALLOTMENTS, LIVESTOCK, AND USE

Route/Allotment

Existing Routes SA or B)

Burnout S&G

Eccles S&G

North Winter Quarters S&G
East Gooseberry S&G
Mansion S&G

Cabin Hollow S&G

®C" Canyon S&G*

Burnout Canyon Routes

Burnout S&G

Eccles S&G

Swen's Canyon S&G*

North Winter Quarters S&G*

East Gooseberry S&G
Mansion S&G

Cabin Hollow S&G
"C" Canyon S&G*

Gooseberry Routes

Burnout S&G

Swen's Canyon S&G
Beaver Dams S&G
Fairview C&H

Cabin Hallow S&G
South San Pitch S&G*
"C" Canyon S&G

Winter Quarters Routes

Granger Ridge S&G

North Winter Quarters S&G
East Gooseberry S&G
Mansion S&G

Cabin Hollow S&G

"C" Canyon S&G

TABLE 3-4
Livestock Period of Use
942 7/1 -9/25
300 7/1 -9/30
459 7/1 -9/30
1,014 ** 7/1 -10/10
999 %% 7/1 - 10/10
1,050 7/1 -9/30
1,250 7/1 -9/30
6,514
942 7/1 -9/25
800 7/1 -9/30
959 7/1 -9/30
459 7/1 -9/30
1,014 ** 7/1 - 10/10
999 %x* 7/1 - 10/10
1,050 7/1 -9/30
1,250 7/1 -9/30
7573
942 7/1 -9/25
959 7/1 -9/30
1,100 7/6 - 10/05
500 7/1 -9/30
1050 7/1 -9/30
600 7/6 - 9/30
1,250 7/1 -9/30
6,401
1156 7/1 -9/30
459 7/1 -9/30
1,014 ** 7/1 - 10/10
999 ** 7/1 - 10/10
1,050 7/1 -9/30
1,250 7/1 -9/30
5,928
lof 2

(variable
season)



Table 3-4 (continued)
Summary of Allotments, Livestock, and Use

Route/Allotment Livestock Period of Use

Unknown private land use

I saq = sheep allotment

C&H = cattle allotment
* Adjacent allotments to the Proposed Burnout Canyon Route (2) and (4)
** Includes private land permit
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Spruce-fir (Picea engelmannii and Abies lasiocarpas) forest tends to occur on the north-
facing slopes and in protected portions of small tributary drainages within the study
area. The aspen (Populus tremuloides) forest is a successional stage to spruce-fir forest,
except for marginal stands on south-facing slopes. The north, east, and west slopes show
an ur;derstory of spruce-fir leading to eventual conifer dominance in these areas (WRDC
1982).

Spruce-fir and aspen sites occur predominantly along most of the proposed routes. Some
routes cross timber sites planned for future harvest of sawtimber (trees greater or equal
to 8 inches DBH (diameter at breast height)) and pole timber (trees 5 to 7.9 inches DBH)
product size classes.

Generally, mixed conifer forests are in age classes where susceptibility to insects and
diseases is high. The Engelmann spruce bark beetle is of particular concern because of
its potential to attack and kill Engelmann spruce. Beetle populations are currently
endemic,

Timber occurs in varying amounts on all the routes under consideration. However, not all
of the area has been inventoried, and timber volumes are projected from data of 2
representative spruce-fir and | aspen site that were inventoried in 1982 and 1984
(Jackson 1990). The sites are located near Segments 3b and 14 of the Burnout Canyon
Route. The following data indicate the ranges of timber volume (gross board feet or-

cubic feet per acre) that could be anticipated in spruce-fir and aspen timber sites:

Spruce-fir Sites

Sawtimber Gross Volume (board feet per acre)
Live mixed conifer
Engelmann spruce - subalpine fir 12,620 - 15,880
Dead mixed conifer 1,650 - 2,430
Live aspen 780 - 960
Dead aspen , 210
Pole Timber Gross Volume (cubic feet per acre)
Live mixed conifer 44 - 1559
Dead mixed conifer 56 -~ 57
Live aspen ‘ 22
Aspen Sites
Sawtimber Gross Volume (board feet per acre)
Live aspen 10,180
Dead aspen 210
Live mixed conifer 3,890
Dead mixed conifer . 330
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Pole Timber Gross Volume (cubic feet per acre)
Live aspen 48
Dead aspen 70

The timber volumes listed above for spruce-fir and aspen sites are shown by route on
Tables 3-5 and 3-6. Volumes of pole timber have been converted from cubic feet to
thousand board feet (MBF) in the tables for comparison.

Specific Descriptions

Alternatives A or B - Although the existing route passes through stands of timber (both
aspen and spruce-fir forest sites) there are no trees on the existing right-of-way.

Alternative C - Burnout Canyon Route (1) - This route would cross stands of aspen forest
sites (approximately 1.9 mile) and spruce-fir forest sites (1.6 miles), which represent a
total of approximately 424 thousand board feet (mbf).

Alternative C - Burnout Canyon Route (2) - This route would cross through aspen forest
sites (1.9 miles) and spruce-fir forest sites (1.5 miles), which represent a total of-
approximately 410.6 mbf.

. Alternative C - Burnout Canyon Route (3) - This route would be the same as Burnout
Canyon Route (1).

Alternative C - Burnout Canyon Route (4) - This route would be the same as Burnout
Canyon Route (2).

Alternative D - Gooseberry Route - the Gooseberry Route would cross through about 4.4
miles of spruce forest sites and 1.9 miles of aspen forest sites, which represent a total of
approximately 816.4 mbf. -

Valley Camp Triangle Connectors (1) and (2) - These connectors would cross spruce-fir
forest sites (0.9 mile), which represent a total of approximately 127 mbf.

Valley Camp Triangle Connector (3) - This connector would cross spruce-fir forest sites
(0.5 mile), which represent a total of approximately 71.1 mbf.

Alternative E - Winter Quarters Route (1) - This route would cross spruce-fir forest sites
(3.5 miles) and aspen forest sites (1.1 miles), which represent a total of approximately
607 mbf. Associated Segments 19* and 23* have no trees in the right-of-way.

Alternative E - Winter Quarters Route (2) - This route would cross spruce-fir forest sites

(3.4 miles) and aspen forest sites (3.2 miles), which represent a total of approximately
811.9 mbf. Associated Segments 19* and 23* have no trees in the right-of-way.
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Aquatic Resources

Early in the scoping process, the Forest Service and DWR expressed particular concern
for the Yellowstone cutthroat trout (Oncorhynchus clarki lewisi) fisheries of Upper
Huntington Creek. The DWR plans to use Upper Huntington Creek as the Yellowstone
cutthroat trout egg source for Utah. In addition to the Yellowstone cutthroat trout, the
Forest Service has identified species of benthic macroinvertebrates within Upper
Huntington Creek, which, by their habitat preference, indicate that this stream is
capable of supporting a self-sustaining resident fishery. Issues identified at the
August 30, 1989 scoping meeting focused on the potential effects of pipeline construction
on riparian vegetation and water quality along Upper Huntington Creek, which, could in
turn, adversely affect fish and wildlife habitat.

Yellowstone cutthroat trout and mottled sculpins (Cuttos bairdi) are found in every
perennial drainage within the project area and are dependent on healthy riparian systems
for their survival. In addition, rainbow trout, mountain sucker (Catostomus platy

rhynchus), and redside shiners (Richardsonius balteatus) reside in the Fish Creek drainage
below Lower Gooseberry Reservoir and in Lower Gooseberry Creek. Redside shiner and
mountain sucker reside in the creeks in Winter Quarters and Broads Canyon.

Burnout Canyon Creek and Upper Huntington Creek are used exclusively as spawning and
rearing streams by the Yellowstone cutthroat trout spawners coming out of Electric
Lake. This creek is closed to fishing during spawning season, and is probably not fished
significantly after it opens July 1 because most spawners have migrated back to Electric
Lake.

Gooseberry Reservoir is stocked annually with 12,000 catchable rainbow trout. Creel
census data show that 10 percent of the fish caught are wild Yellowstone cutthroat
trout. The cutthroat trout run up Gooseberry Creek and spawn in the spring. It is
estimated that Lower Gooseberry Reservoir receives approximately 2,200 Fishermen
User Days (FUDs) per year (one FUD = 12 angling hours). The annual value of this fishery
is approximately $102,652.

Scofield Reservoir is one of Utah's most heavily fished reservoirs. Spawning trout from
Scofield Reservoir, including both rainbow trout and cutthroat trout, migrate up Mud
Creek to spawn. Scofield Reservoir receives approx1mately 27,000 FUDs and is stocked
with 600,000 3-inch rainbow trout annually.

The DWR initiated a study in 1987 to evaluate Upper Huntington Creek as a potential egg
source to replace Strawberry Reservoir which may be poisoned in the fall of 1990 to
eliminate trash fish. The DWR is in the third year of a 3-year study to certify Electric
Lake cutthroat trout as disease free so they can begin taking eggs. The DWR conducted
a fishery survey in 1987 and determined that 2,629 spawners migrated up Upper
Huntington Creek carrying a total of 1,629,045 eggs.

As is typical with most cutthroat trout species, the Yellowstone cutthroat trout begins to
spawn during the spring, when water temperatures approach 50 degrees Fahrenheit, and
usually continues through mid-June. The fertilized eggs incubate in the gravel through
July with the "hatched"” fry usually swimming up from the gravel by late August but this
can occur as late as mid-September depending on water temperature.
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. Upper Huntington Creek is by far the most important spawning tributary to Electric

Lake. It is estimated that 66 percent of the spawners in Electric Lake spawn in Upper
Huntington Creek or its tributaries. Creel census data collected in 1985 (May to
October) show that anglers spend a total of 24,314 hours fishing Electric Lake each
year. These data were collected prior to the implementation to year-round fishing. It is
estimated that this figure should be increased by 5,000 hours to include early spring
fishing, late fall fishing, and winter ice fishing. The total of these two figures equals
2,443 FUDs per year. The annual value of the Electric Lake fishery is estimated to be
$127,231 (i.e., $52.08 per FUD - 1990 dollars).

The DWR plans to take 1 million eggs from Upper Huntington Creek to meet the annual
statewide demand of 600,000 fry. These eggs are worth approximately $11,000. FUD's
occur mainly in Electric Lake, but they are the result of spawning that takes place in
Upper Huntington Creek. It is estimated that $108,147 in FUD's can be attributed to
Upper Huntington Creek for a total fishery value of $119,147. The value of the fishery

will increase dramatically when the DWR begins stocking other reservoirs and lakes with

fry hatched from eggs taken from Upper Huntington Creek.

Specific Descriptions

Alternatives A and B - The existing route crosses Mud Creek (Segment 19%) and
Gooseberry Creek (Segment 12*), both important habitat for fish. The areas of unstable
slopes along Segment 12* result in some sedimentation to Gooseberry Creek and
eventually to Lower Gooseberry Reservoir.

Alternative C - Burnout Canyon Routes (1) and (2) - Either variation of this alternative
would generally parallel Upper Huntington Creek and would cross the creek at 9
locations. The stream is sensitive as it is considered the most important tributary to
Electric Lake for Yellowstone cutthroat trout spawning. The stream in Burnout Canyon
would be crossed at one location.

Alternative C - Burnout Canyon Routes (3) and (4) - Either variation of this alternative
would cross the creek in Burnout Canyon (Segment 3b), cross Upper Huntington Creek
and Highway 264, parallel Highway 264 on the west side, cross Swens Canyon Creek, then
would cross Upper Huntington Creek at Little Swens Canyon south of The Kitchen
(Segment 24).




Terrestrial Wildlife

Emphasis is placed on riparian areas likely to be affected by pipeline construction and
maintenance. Riparian areas clearly provide the most important fish and wildlife habitat
in the project area. Riparian areas in the region are generally designated by the DWR as
important big game winter habitat.

Riparian areas provide habitat for several species of furbearers including beaver (Castor
canadensis), muskrat (Ondatra 2ibethicus), and raccoon (Procyon lotor) (Coastal States
Energy Company 1981; WRDC 1981). Many species of small mammals, birds, and
amphibians are completely dependent on riparian areas for their existence.

Other habitat types are also important to wildlife. Upland-shrub and sage-brush habitat
types provide important summer forage for mule deer and elk, while forested areas
provide important cover. The study area provides yearlong habitat for blue grouse
(Dendragapus obscurus) and ruffed grouse (Bonasus umbellus). Blue grouse use conifer-
aspen-meadow mosaics on ridgetops and concentrate in spruce-fir forest in the winter.
Ruffed grouse use a wide range of habitat types with aspen forest providing critical
habitat during crucial mid-winter months (DWR 1981; WRDC 1981).

Specific Descriptions

Alternatives A and B - The existing route crosses 2 riparian areas. Where Segment 19%.
crosses Mud Creek the vegetation is important habitat for big game. This area is in
excellent condition; there is no sign of over browsing of woody plants. Segment 12%
crosses Gooseberry Creek, which is also important wildlife habitat. Most of these routes
pass through mountain shrubland habitat. The remainder of the routes lie in aspen forest

or spruce-fir forest habitats.

Alternative C - Burnout Canyon Routes (1) and (2) - The high-quality riparian habitat
areas that exist along this route on Segments 2, 3a, 3b, and 16 in conjunction with
adjacent aspen stands provide important big game habitat and cover. Segments 23* and
19% ‘cross through aspen. Of the 2 routes, Burnout Canyon Route (1) would cross the
least riparian habitat.

Alternative C - Burnout Canyon Route (3) and (4) - This route would lie mostly outside of

riparian areas. Segment 24, which replaces 3a, 2 and 16, would be situated in Mountain

Shrubjan vegetation. This vegetation provides important summer forage for elk and
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habitat areas that would be crossed by Segment 20 are of greatly diminished value to
wildlife due to overgrazing and proximity to residential areas. Associated Segments 19*
and 23* cross through aspen. :

Alternative E - Winter Quarters Route (2) - The description of this route is the same as
Winter Quarters Route (1) except Segment 21 (instead of Segment 22) would parallel and
twice cross Mud Creek north of the town of Clear Creek. These riparian areas are in
excellent condition for wildlife habitat. Associated Segment 19* crosses through aspen.

Special Status Species

No listed Threatened or Endangered plant species are known to occur within the project
area. This conclusion is based on past surveys, information provided by agency personnel
and literature reviews. 'Threatened or Endangered species are those listed by the
U.S. Fish and Wildlife Service (USFWS). Sensitive species are those species that are
candidates for Federal listing or proposed for Federal listing by the USFWS.

One sensitive species, Hymenoxys helenioides, a Federal candidate plant for listing
(Category 2) is known to occur in the Scofield Reservoir region, and may occur within the
project area (Thompson 1989). This species is described as occurring in mountain brush,
sagebrush and aspen communities, often in meadows between 8,000 feet and 9,800 feet in
Emery, Garfield, Sanpete and Sevier counties in Utah (Rutman 1989). Prior to
construction, the Forest Service botanist will field-check any areas along the selected
route where the plant could possibly occur.

No Threatened, Endangered or Sensitive faunal species or their habitats are known to
reside within the study area. Threatened or Endangered species that may occur
seasonally within the study area are the American peregrine falcon (Falco peregrinus
anatum), arctic peregrine falcon (Falco peregrinus), and bald eagle (Hallaeetus
leucocephalus). Bald eagles are known to occur in the study area as winter migrants.
Two mature bald eagles were seen near the Gooseberry Route during the raptor survey
conducted by the DWR during November 1989. Sightings of bald eagles are typical in the
project area from November through March (Dalton 1989). Peregrine falcons are most
likely to occur in the study area as rare spring and/or fall transients. Black-footed ferret
(Mustela nigripes), an endangered species, might be found in the Wasatch Plateau east of
the study area (Dalton et al. 1978). The possibility of this species occurring on the study
area is remote (Coastal States Energy Company 1981). :
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RECREATION

Developed recreation sites and dispersed recreation areas on the Manti-La Sal National
Forest draw visitors from around the state. The Forest Service provides numerous
opportunities to experience a "semi-primitive" recreation setting, in addition to providing
developed recreation facilities. Further, the Scofield Lake State Recreation Area
provides other water-based recreation opportunities. Though dispersed recreation occurs
throughout the project area, the majority of use occurs in Forest management units that
may provide semi-primitive recreation and emphasize undeveloped motorized recreation
sites. In addition to these management units, semi-primitive recreation occurs in
management units that emphasize other uses. Many of these units contain areas
classified by the Recreation Opportunity Spectrum (ROS) as semi-primitive motorized
(SPM) and semi-primitive non-motorized (SPNM). ROS is a system developed by the
Forest Service to integrate recreation values into National Forest Plans, project designs,
and management decisions.

The ROS class of SPNM recreation occurs in the study area within the SPR management
unit that emphasizes semi-primitive recreation. However, this management unit is not
crossed by any of the proposed pipeline routing alternatives. The utility corridor
management unit, the existing route, bounds this semi-primitive recreation management

unit.

Two management units that emphasize undeveloped motorized recreation sites are
located within the project area--one in the vicinity of Gooseberry Creek, the other
around Lower Gooseberry Reservoir. Gooseberry Campground has a capacity of 100
PAOT (persons at one time) with a usage of about 3,000 RVDs (recreation visitor days).
Undeveloped recreation usage around Lower Gooseberry Reservoir is about 6,250 RVDs.
Activities include watersports, fishing, off-road vehicle use, and primitive camping.
Developed recreation sites are largely centered around the reservoirs and creeks.
Generally, recreation activities include fishing, hunting, hiking, biking, camping,
picnicking, cross-country skiing, boating, snowmobiling, and off-road vehicle use.

The Fish Creek National Recreation Trail would not be crossed directly by any of the
proposed routes segments; however, two connecting access trails would be crossed by
Segment 12*. State Highway 264 is a proposed National Scenic Byway. Skyline Drive is
part of the basic planning corridor for the future development of the Great Western
Trail. Usage along Skyline Drive is about 7,000 RVDs. Skyline Drive passes near
dispersed rural residences on private lands and is also a proposed scenic backway, a
designation for unpaved roads on public lands (Federal) designed to encourage
recreational uses. Additionally, Skyline Drive is part of the Utah Adventure Highway
System, a series of interpretive scenic routes that wind through Utah's National Forests
past points of scenic geologic interest, cultural features, and recreation areas.

Specific Descriptions

Alternatives A and B - Segments 7%, 10%, 17%, and 18% parallel a recreation access
road. Segment 13%* passes adjacent to the site of a proposed campground (Crooked) and
parallels a recreation access road. A connecting trail that provides access to the Fish
Creek National Recreation Trail is crossed by Segment 12*, This segment also crosses
an area with a ROS class of SPM recreation. Segments 19* and 23* are not adjacent to
or do not cross any recreation uses.
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Alternative C - Burnout Canyon Route (1) - Segments (2%, 13%, 19* and 23* are part of
the existing route (see description for Alternatives A and B). Segments 3a, 3b, and 14
would cross areas with a ROS class of SPM recreation. Segment l4 also would pass
adjacent to a proposed campground (Crooked). Segments 2 and 16 and a small portion of
Segment 3 would parallel Upper Huntington Creek. Also, Segments 2, 3b, and 16 would
parallel State Highway 264, which is used by recreationists. A connecting trail that
provides access to the Fish Creek National Recreation Trail is crossed by Segment 12%*.
This segment also crosses an area with a ROS class of SPM recreation.

Alternative- C - Burnout Canyon Route (2) - This route uses the same segments as
described in the preceding route description, except Segment 14 is replaced by
Segments 15 and 17*%, Segment 17* is part of the existing route. Segment 15 would
cross an area with a ROS class of SPM recreation.

Alternative C - Burnout Canyon Route (3) - Refer to deséription for Burnout Canyon
Route (1) above. Segment 24 would parallel State Highway 264. :

Alternative C - Burnout Canyon Route (4) - Refer to description for Burnout Canyon
Route (2) above. Segment 24 would parallel State Highway 264,

Alternative D - Gooseberry Route - Segments 19% and 23* are not adjacent to or do not
cross any recreation uses. Approximately | mile of Utah Highway 264 would be
paralleled by portions of Segments 2 and 3 in Upper Huntington Canyon. Segment 3
would cross an area with a ROS class of SPM recreation. Segment 2 and a small portion
of Segment 3b would parallel Upper Huntington Creek. Segment | would parallel Skyline
Drive, a gravel road moderately travelled by recreationists and residents. :

Two areas with a ROS class of SPM recreation would be crossed by Segment 1. Segment
1 would also pass near Gooseberry Campground in a Forest management unit that
emphasizes undeveloped motorized recreation sites in the vicinity of Gooseberry Creek.
This segment also would pass near a private church camp located in Little Swens Canyon.

Valley Camp Triangle Connectors (1) through (3) - Segments 7* and 10%, part of the
existing route, parallel a recreation access road. Segment 5/6 also would parallel a
recreation access road and would pass adjacent to an area with a ROS class of SPM
recreation. Segment 8 would not be adjacent to or would not cross any recreation uses.
Both Segments 4 and 9 would parallel a recreation access road.

Alternative E - Winter Quarters Route (1) - A connecting trail that provides access to
the Fish Creek National Recreation Trail is crossed by Segment 12*. This segment also
crosses an area with a ROS class of SPM recreation. Segments 20 and 22 would cross
private lands that are not available for public recreation. A portion of this route would
parallel State Highway 96, used to reach recreation areas. Associated Segments 19* and
23* are not adjacent to or do not cross any recreation uses.

Alternative E - Winter Quarters Route (2) - Segment 23* is part of the existing route and
is not adjacent to or does not cross any recreation uses. Refer to the preceding route
description for Segment 12*, Most of Segment 20 would cross private lands that are not
available for public recreation. The portion of this segment on National Forest System
lands would cross through the edge of an area with a ROS class of SPM recreation and
would pass adjacent to a proposed campground (Dry Creek). A portion of this route
would parallel Utah Highway 96, used to reach recreation areas. Associated Segment
19* is not adjacent to or does not cross any recreation uses.
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BIOLOGICAL RESOURCES

Riparian/Wetlands

There is a potential for adverse impacts where proposed routes cross or parailel sensitive
riparian and associated wetland areas. The most likely locations for long-term adverse
impacts are where Segment | would cross Gooseberry Creek and Segments 2 and 16
would parallel or cross Upper Huntington Creek. In general, long-term adverse impacts
are avoidable and no net loss of wetlands wouid occur if appropriate mitigation measures
are applied.

Specific Descriptions

Alternative A - No-Action - This alternative would create no effect on vegetation in the
project area as no surface resources would be disturbed.

Alternative B - Leave in Place, Full Extraction Mining - If complete coal extraction is
allowed and a redundant pipeline is constructed on the surface, some minimal disturbance
to vegetation (and habitat) would be anticipated. .

Alternative C - Burnout Canyon Routes (1) and (2) - Segments 2, 3a, 3b, and 16 have
potential for direct effects on riparian areas. Segment 3b would cross the Burnout
Canyon stream channel at | location. The pipeline could be installed with minimum
impact.

Segments 2 and 16 would parallel Upper Huntington Creek. Riparian vegetation would be
impacted nearly the entire length of Upper Huntington Canyon. At 9 locations the
pipeline would cross the stream channel or come into direct contact with it. The pipeline
would be buried at, or near, ground water level, and if piping occurs, the ground water
level could be changed, thereby changing the riparian habitat. Extreme caution during
construction would be required to protect this highly sensitive area. No new impacts to
riparian vegetation would occur along Segments 19* and 23*%.

Alternative C - Burnout Canyon Route (3) and (4) - This route differs from Burnout
Canyon Routes (1) and (2) in that Segment 24 replaces Segments 3a, 2, and 16, thereby
avoiding most of the potential impacts to riparian areas described for these routes.
Segment 24 would cross Upper Huntington Creek northwest of the confluence with Little
Swens Canyon and several small tributaries. At these locations, extreme caution during
construction would be required as described above.

Alternative D - Gooseberry Route - Segment | would cross Gooseberry Creek at a

particularly sensitive area with regard to riparian habitats. The alignment as originally
identified would cross the stream channe! and potentially impact a pond. However, it has
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. been recommended that the alignment of the route be modified upstream or downstream

to avoid this area.

See the preceding discussion on the Burnout Canyon Route regarding Segments 2, 3a, 3b,
19*, and 23*, which are also part of the Gooseberry Route.

Valley Camp Triangle Connectors (1) through (3) - The majority of these routes would be
located in dense coniferous forest. There are no riparian habitats.’

Alternative E - Winter Quarters Route (1) - Segment 20 would cross Winter Quarters
Creek and Mud Creek in Pleasant Valley. The area has been heavily disturbed and, thus,
additional disturbance is considered to be a minor impact. Segment 22 would avoid the
Mud Creek riparian area, therefore Winter Quarters Route (1) would have less potential
impact to riparian habitat than Winter Quarters Route (2).

Alternative E - Winter Quarters Route (2) - Refer to description of Segment 20 above.
Segment 2! would parallel Mud Creek north of the town of Clear Creek. These riparian
areas are in excellent condition. With proper revegetation, long-term adverse effects on
the riparian area could be avoided.

Rangeland

Grazing use would be impacted from several project-related activities. Clearing of the
rights-of-way would reduce the amount of forage available until the area is again
revegetated., Construction activity would disrupt normal use patterns in some areas,
thereby reducing grazing use on a short-term basis, The magnitude of such impacts
would depend on time of construction and the specific right-of-way alignment in the

various allotments.

Impacts would also occur by grazing-revegetation interactions, whereby successful
revegetation may take a longer period and require reseeding if heavily grazed.
Conversely, grazing use reduction could occur if restrictions (e.g., fencing) are required
to reduce livestock pressure on revegetated areas.

The use of livestock restriction measures should be done on a cooperative basis between
the project proponent and the Forest Service livestock operator for each allotment to
help reduce these impacts. :

Alternative A - No-Action - Alternative A would have little impact on existing rangeland
resources that occur on the right-of-way, except for the opportunity to improve range on
some areas of the right-of-way through revegetation.

Alternative B - Leave in Place, Full Extraction Mining - Construction of a redundant
surface pipeline could interrupt livestock use of some areas during construction
operations. Construction could affect 11.8 animal unit months (AUMs). Construction
during the July 1 to September 30 use period could affect normal use patterns. Minor
impacts to existing forage would occur during construction and operations of the pipe-
line, but only a small area in the existing right-of-way would be affected.

Alternative C - Burnout Canyon Routes - Construction could affect approximately 13.0
AUMs along Burnout Canyon Routes (1) and (3) and 13.2 AUMs along Burnout Canyon
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Routes (2) and (4). Sheep grazing could be affected by construction activities if this
occurs during the July 1 to September 30 use period. Rangeland use would also be
affected if barriers are needed to keep sheep from revegetated right-of-way until plants
are well established.

Alternative D - Gooseberry Route - The Gooseberry Route would cross a relatively large
amount of range. Construction could affect 14.6 AUMs. Numerous grazing permittees
could be affected by the project during construction and the establishment period of
revegetated species. Impacts from construction activities, in addition to direct loss of
forage by right-of-way clearance, could change historic use patterns if they occur during
the use period. As discussed previously, protection of the revegetated right-of-way from
grazing would reduce the amount of grazing acreage available and could reduce livestock

access.

Valley Camp Triangle Connectors (1) through (3) - Most of the area of these routes
consists of dense coniferous forest and aspen-rangeland, and grazing resources are
minimal. The exception occurs in Valley Camp Triangle Connector (1), which contains
sagebrush rangeland. Thus, impacts from right-of-way clearing and pipeline construction
are considered to be low. Construction could atfect 0.9 AUMs along Connector (1), 0.8
AUMs along Connector (2), and 0.4 AUMs along Connector (3). '

Alternative E - Winter Quarters Routes - Impacts to grazing would include loss of forage
from right-of-way clearance, change in use patterns during construction, and reduction in
usable acreage and access by potential restriction of livestock from reclaimed areas.
Impacts were rated as low, however, due to short duration and the opportunity to
improve the grazing resource through reclamation. Construction could affect 14.1 AUMs
along Winter Quarters Route (1) and 15 AUMs along Winter Quarters Route (2). No
additional AUMs would be affected along associated Segments 19* or 23*.

Timber

Potential timber volume (gross) losses are summarized in Tables 3-5 and 3-6 using a 60-
foot pipeline right-of-way width, the timber volumes for typical spruce-fir and aspen
forest sites, and the distance that spruce-fir and aspen forest would be crossed by each
alternative of the various routes.

For any reroute, reestablishing existing timber volumes would be long term (over 100
years). With successful reforestation, reestablishment of wood-fiber production would be
short term (5 to 10 years). Some of the impacts would be offset by selling merchantable
timber and fuelwood. The Federal government would receive the revenue from selling
the timber and fuelwood that would be used for various products and, as an economic
benefit, 25 percent of all timber receipts would go to the respective counties.

Alternative A - No-Action - No impacts to timber resources are anticipated if the
existing route is retained.

Alternative B - Leave in Place, Full Extraction Mining - The construction of a surface
redundant pipeline could cause minor impacts in some areas only if timber is cleared for
construction access. Such impacts are considered to be minor, but long-term.
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. Alternative C - Burnout Canyon Routes - Right-of-way clearance would affect
approximately 424 thousand board feet (mbf) of timber resources along Burnout Canyon
Routes (1) and (3) and 410.6 mbf along Burnout Canyon Routes (2) and (15,

Alternative D - Gooseberry Route - Right-of-way clearance would affect approximately
816.4 mbf of live timber resources.

Valley Camp Triangle Connectors (1) through (3) - Spruce-fir forests occur on almost the
entire length of each segment. Right-of-way clearance could affect 127 mbf along
Connectors (1) and (2), and 71.1 mbf along Connector (3.

Alternative E - Winter Quarters Routes (1) and (2) - Spruce-fir and aspen timber is
especially prominent at the higher elevations of these routes. Right-of-way clearance
could affect approximately 607 mbf along Winter Quarters Route (1) and 811.9 mbf along
Winter Quarters Route (2). There is no timber within the existing right-of-way of
associated Segments 19% and 23*. '

Aquatic Resources

For any of the alternative reroutes, minimal impacts to spawning habitat would.occur in
1990 as construction would be allowed only after fry have left the gravel. However,
future-year classes would be adversely affected since some sediment would be generated
that would not wash into the reservoirs for years to come. Artificial flushing flows can

. be accomplished to remove sediment below reservoirs, but not above reservoirs as is the
case with this project. (Estimated nworst-case" sediment yield is summarized on
Table 4-5 in the Water Resources section above.)

During the years the pipeline would be in use, operation and maintenance of the pipeline
would not be expected to affect aquatic ecosystems except in the unlikely event of a
pipeline rupture. Should a pipeline rupture occur beneath or immediately adjacent to a
stream, impacts to aquatic organics related to this disturbance would be confined to the
area immediately surrounding the rupture. Natural gas is highly insoluble in water and
would vent to the atmosphere.

The criteria for determining impacts for this analysis are listed below. It was assumed
that all unstable areas proximal to streams would be avoided; all streams potentially
affected in the project area have on-site fisheries or are immediately upstream of
fisheries; the stream below each stream crossing would be impacted for about 0.5 mile;
and cumulative impacts from 2 stream crossings, but on different streams (i.e., Winter
Quarters Creek and Mud Creek near the Town of Scofield), raises the impact to the next
higher level.

High impact - if the pipeline alignment is within 50 feet of a perennial stream at
numerous locations and crosses the stream at more than 4 locations per stream mile.

Moderate-to-high impact - if the pipeline alignment is within 50 feet of a perennial
stream at numerous locations and crosses the stream between 2 and 4 locations per
stream mile.

. Moderate impact - if the pipeline alignment is within 50 feet of a perennial stream at
. numerous locations and crosses the stream only at one location.
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Low-to-moderate impact - if the pipeline alignment occasionally is within 50 feet of a
perennial stream, but does not cross the stream or the pipeline alignment crosses the
stream perpendicularly at one location.

Low impact - if the pipeline alignment occasionally is within an area 50 to 150 feet of a
perennial stream, but does not cross the stream.

No identifiable impact - if the pipeline alignment is farther than 150 feet from a
perennial stream. '

Specific Descriptions

Alternative A - No~Action - Existing impacts occur in the areas of unstable land along
Segment 12*. However, there would be no effect on fish from this project as no surface
resources would be disturbed. Low to moderate impacts over 0.5 mile are presently
occurring at the existing Gooseberry Creek crossing.

Alternative B - Leave in Place, Full Extraction Mining - There would be no effect on fish
in the project area as the redundant pipeline would not cross any streams. Low to
moderate impacts over 0.5 mile are presently occurring at the existing Gooseberry Creek
crossing.

Alternative C - Burnout Canyon Routes (1) and (2) - These routes would cross the stream
channel in Burnout Canyon at 1 location. Along the 0.4 mile of stream between this
crossing and Electric Lake, moderate impacts could occur to fisheries due to increased
sediment. The route also would parallel Upper Huntington Creek and cross the stream at
9 locations. Potential sedimentation along the 2.2 miles of the route (or 3.0 stream
miles) between the uppermost stream crossing and Electric Lake could result in
moderate-to-high impact to fisheries. Extreme caution during construction would be
required to minimize impacts to Yellowstone cutthroat trout and mottled sculpin habitat,
and of sedimentation to spawning gravels.

Alternative C - Burnout Canyon Route (3) and (4) - These routes would cross the stream
channel in Burnout Canyon in 1 location. Along the 0.4 mile of stream between this
crossing and Electric Lake, moderate impacts could occur to fisheries due to increased
sediment. These routes would cross Upper Huntington Creek in 2 locations and could
result in moderate to high impacts (1.0 mile total). Extreme caution during construction
would be required to minimize impacts to Yellowstone cutthroat trout and mottled
sculpin habitat, and of sedimentation to spawning gravels.

Alternative D - Gooseberry Route - Originally, the alignment of Segment | crossed a
sensitive pond area on Gooseberry Creek that could have been destroyed or damaged by
construction. However, to mitigate the potential impacts, the alignment would be moved
to avoid the ponds. The crossing of Gooseberry Creek would result in low-to-moderate
impacts to fisheries for approximately 0.5 mile downstream from the crossing.
Segment 2 and part of Segment 3 would parallel and cross Upper Huntington Creek
northwest of the confluence with Little Swens Canyon where resulting impacts would be
moderate-to-high between the uppermost crossing and Electric Lake (l.4 miles).
Segment 3 also would cross the stream channel in Burnout Canyon at one location where
resulting impacts between the crossing and Electric Lake would be moderate (0.4 mile).
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Valley Camp Triangle Connectors (1) through (3) - There would be no effects to fisheries
along any of the Connectors.

Alternative E - Winter Quarters Route (1) and (2) - Yellowstone cutthroat trout, rainbow
trout, and mottled sculpin inhabit Mud Creek and Winter Quarters Creek and spawning
habitat would be impacted at and below the stream crossing south of Scofield (Segment
20). The Winter Quarters Creek crossing would result in low-to-moderate impacts to the
fisheries in the lower 0.4 mile of the creek. The Mud Creek crossing near the town of
Scofield would result in low-to-moderate impacts to the fisheries in the 0.1 mile between
the creek crossing and the confluence of Winter Quarters Creek. Cumulative, moderate
impacts would result in 0.4 mile of Mud Creek below the confluence with Winter
Quarters Creek. There is presently 0.5 mile of low-to-moderate impacts from the
existing crossing at Gooseberry Creek. Along Segment 21, the new pipeline would cross
Broads Canyon Creek. The crossing would result in low-to-moderate impacts for the 0.2
mile between the crossing and Mud Creek. Also, Segment 21 would parallel and cross
Mud Creek at 2 locations north of the town of Clear Creek. Construction activities
along and crossings of Mud Creek would result in low-to-moderate impacts to fisheries.
No impacts would occur along associated Segments 19* or 23*,

There would be no moderate to high impacts along either route. Winter Quarters Route
(1) could result in 0.5 mile of moderate impacts and 1.0 mile of low impacts. Winter
Quarters Route (2) could result in 2.8 miles of moderate impacts and 2.1 miles of low to
moderate impacts.

Terrestrial Resources

There is a high potential for adverse impacts where the pipeline routes would cross or
parallel sensitive riparian areas and streams. Short-term loss of plant productivity could
adversely effect important big game winter habitat. Long-term adverse impacts could
be avoidable along other portions of the route if appropriate mitigation measures are
taken. The most likely areas of adverse impact would be where Segment | would cross
Gooseberry Creek and Segments 2 and 16 would parallel Upper Huntington Creek,
Segment 20 would cross Mud Creek, Segment 2! would parallel Mud Creek, and
Segment 3a would cross Upper Huntington Creek.

Specific Descriptions

Alternative A - No-Action - This alternative would create no effect on wildlife in the
project area as no surface resources would be disturbed.

Alternative B - Leave in Place, Full Extraction Mining - Some disturbance to wildlife
habitat would be anticipated, if the redundant pipeline is constructed.

Alternative C - Burnout Canyon Route (1) - Segments 2, 3a, 3b, and 16 have potential for
direct adverse effects on riparian areas, important wildlife habitat. Moderate-to-high
short-term impacts to a total of approximately 3.3 miles of riparian habitat could result
from construction. Segments 2 and 16 parallel Upper Huntington Creek. Careful
construction practices would be employed to minimize degradation of big game winter
habitat.
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Altem?tive C - Burnout Canyon Route (2) - Impacts are the same as Burnout Canyon
Route (1).

Alternative C - Burnout Canyon Route (3) - This route would have less impact on riparian
habitat than Burnout Canyon Routes (1) and (2). Some summer forage for elk and mule

. deer would be temporarily lost.

Altem?t§ve C - Burnout Canyon Route (4) - Impacts are the same as Burnout Canyon
Route (3).

Alternative D - Gooseberry Route. - Segment | crosses Gooseberry Creek at a
particularly sensitive area (moderate-to-high impacts) with regard to wildlife habitat.
The short-term loss of willow production could adversely impact big game winter range
habitat.

Valley Camp Triangle Route Connectors (1) through (3) - There would be no identifiable
effect to wildlife resources along the Connectors.

Alternative E - Winter Quarters Route (1) - Winter Quarters and Mud Creek riparian
habitat crossed by Segment 20 are of greatly diminished value to wildlife due to
overgrazing and their proximity to residential areas. Low-to-moderate impacts could
result. Segment 22 would avoid the Mud Creek riparian area. During a recent survey for
raptors conducted by the Utah Division of Wildlife Resources three nests were located
along this route. The closest nest to the proposed alignment is about 0.8 mile. The
terrain and forest vegetation should protect the inhabitants of this nest during
construction (Dalton 1989). :

Alternative E - Winter Quarters Route (2) - Impacts along Segment 20 are discussed
under Winter Quarters Route (1). Segment 2! parallels Mud Creek north of the town of
Clear Creek. These riparian areas are in excellent condition. Impacts could be moderate
to high.

Special Status Species

No special status species of plants or animals, known to occur in the project area, would
be affected. One sensitive species (Hymenoxys helenioides), a Federal candidate plant
for listing, may occur in the project area. Prior to construction, the Forest Service
botanist will field-check any areas along the selected route where the plant could
possibly occur. '




RECREATION

The experience of solitude and freedom sought by many recreation users of the National
Forest would be disturbed during the construction of the pipeline in any new right-of-
way. These disturbances are expected to be short-term, during and immediately

. following construction. Careful construction followed by aggressive rehabilitation
measures are expected to minimize the remaining evidence of construction disturbance.
Temporary delays to area traffic would occur, but roads would not close. The following
are descriptions of the potential impacts to recreation by each alternative route. Refer
to Table 4-6 for specific mileages.

Alternative A - No-Action - Recreation uses would not be affected further.

Alternative B - Leave in Place, Full Extraction Mining - Construction of a section of
surface pipeline along Segments 7%, 10%, 17% and 18* in areas with ROS class of SPM
recreation would diminish considerably the quality of the outdoor experience expected by
visitors. Other segments of this route would not affect recreation.

Alternative C - Burnout Canyon Route (1) - Segments 12%, 13%, 19* and 23* are part of
the existing route and would have no further impact on recreation. Segments 3a, 3b, and
14 would reduce the recreation experience for users that encounter disturbance along
these segments in remote areas. Segment 14 may become an undesirable intrusion to
future recreation users of the proposed campground (Crooked). However, construction of
the campground is not anticipated until after the year 2030. Segments 2, 16, 3aand a
small portion of Segment 3b would have moderate impacts to the experience sought by
recreation users fishing along Upper Huntington Creek.

Alternative C - Burnout Canyon Route (2) - Potential impacts for this route are the same
for those common segments described in the preceding route description. The only
difference is Segment 14 is replaced by Segments 15 and 17%. Segment 17* is part of the
. existing route and would have no further impact on recreation. However, Segment 15

crosses an area with a ROS class of SPM recreation and would somewhat diminish the
recreation experience of dispersed users encountering the right-of-way.

Alternative C - Burnout Canyon Routes (3) and (4) - The impacts along these routes
would be the same as Burnout Canyon Routes (1) and (2) respectively.

Alternative D - Gooseberry Route - Segments 19% and 23* are part of the existing route
and would have no further impact to recreation. Segments 3a and 3b would reduce the
recreation experience for users that encounter this segment in remote areas. Segment 2,
3a, and a small portion of Segment 3b would have moderate impacts to the experience
sought by recreation users fishing along Upper Huntington Creek.

Segment 1 would adversely affect the undeveloped ‘motorized recreation sites in the
vicinity of Gooseberry Campground. Segment 1 would have some effects that could
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diminish the experience of dispersed recreation users around a private church camp in
Little Swens Canyon.

Valley Camp Triangle Connector (1) - Segments 7* and 10* are part of the existing route
and would have no impact on recreation. Segment 6 would have minor effects to users of
the recreation access road paralleled by this segment. Segment 5 would affect the
experience of dispersed recreation users in an area with a ROS class of SPM recreation.

Valley Camp Triangle Connector (2) - Segment 10%*, part of the existing route, parallels a
recreation access road. Segment 4 would have minor effects to users' experience on a
recreation access road paralleled by this segment.

Valley Camp Triangle Connector (3) - Both segments 4 and 9 would have minor effects to
users' experience on a recreation access road paralleled by this segment. -

Alternative E - Winter Quarters Route (1) - Segment 12* is part of the existing route and
would have no further impact on recreation. Segments 22 and most of 20 cross private
lands that are not available for public recreation. The western 2.5 miles of Segment 20
crosses National Forest System lands and would cause minor impacts to recreational
use. No new impacts would occur along associated Segments 19% and 23%.

Alternative E - Winter Quarters Route (2) - Segments 12* and 23* are part of the
existing route and would have no impact on recreation. All of Segment 21 and most of
Segment 20 cross private lands that are not available for public recreation. The portion
of Segment 20 on National Forest System lands would have minor recreation impacts to
an area with a ROS class. of SPM recreation. No new impacts would occur- along
associated Segment 19%*. -



COMBINED RESOURCE EFFECTS

Short-Term Uses Versus Long—’l'err_n Productivity

Alternative A - No Action - The pipeline has been in place since 1953 and the disturbed
corridor was revegetated with understory species of vegetation to decrease the potential
for erosion. Trees (deep-rooted overstory) were not replanted in the corridor to avoid
conflicts with maintenance of the pipeline. Productivity of the corridor with regard to
timber production and habitat and cover for wildlife will not be restored until the
existing pipeline is no longer needed and is abandoned. Until the overstory vegetation is
restored to blend in with the surrounding vegetation, the corridor will remain a contrast
to the visual characteristics of the surrounding views of Forest visitors. The recoverable
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coal beneath the existing pipeline can be mined to only a limited extent in order to
protect the pipeline from the effects of subsidence.

Alternative B - Leave in Place, Full Extraction Mining - Construction of a redundant
pipeline on the surface within the existing right-of-way would allow for both the
operation of the existing pipeline and complete mining of the recoverable coal reserves
beneath the pipeline. The loss of productivity of the area due to lack of overstory
vegetation would be the same as discussed above under Alternative A. Surface
disturbance from pipeline construction and repairs would remove some of the understory
vegetation already established within the corridor. This would result in a long-term loss
of rangeland and to additional short-term impacts as previously discussed in this
document.

Alternative C - Burnout Canyon Routes (1) through (4) - The effects would be similar or
the same for either of the two variations of this alternative route. Uses of the
environment would involve rerouting the pipeline and fully mining the recoverable coal
reserves beneath the existing corridor across the Skyline Mine permit area. In areas of
unstable slopes the disruption of the surface could accelerate erosion and land
movement, especially during abnormally wet years, potentially affecting vegetation. The
existing pipeline would be abandoned and the corridor would be reclaimed (i.e., overstory
vegetation would be replanted). Both understory and overstory vegetation would be
removed from the new corridor for the construction of the new pipeline. The corridor”
would be revegetated with understory vegetation; however, trees could not be replanted
where they would interfere with operation and maintenance of the pipeline. This would
result in loss of wildlife habitat and cover and would create a contrast to the visual
characteristics of the surrounding areas. Productivity of the abandoned corridor would
be replaced by reestablishment of the overstory vegetation along the abandoned
right-of-way and the productivity of the new right-of-way would be affected until
reclamation is complete. Loss of overstory vegetation would continue until the corridor
is abandoned and reclaimed {for the life of the pipeline). Sedimentation from the stream
crossing in Upper Huntington Creek and the stream crossing in Burnout Canyon is
unavoidable and could result in a temporary loss of productivity of the riparian
vegetation and the spawning habitat in both creeks, which flow into Electric Lake.

Alternative D - Gooseberry Route - The effects associated with the construction of the
pipeline would be similar to, or the same as, Alternative C with the exception that less
riparian area and a smaller portion of the Upper Huntington Creek spawning habitat
would be affected.

Valley Camp Triangle Connectors (1) through (3) - The effects associated with
construction of the pipeline would be similar or the same for each of the four Connectors
and as the alternatives described above with the exception that there are no riparian
areas or streams crossed that would result in effects to the fisheries.

Alternative E - Winter Quarters Routes (1) and (2) - The effects associated with
construction of the pipeline would be similar to the alternatives described above. Mud
Creek is spawning tributary for Scofield Reservoir, which is one of Utah's top fishery
reservoirs. The effects on the two variations of this alternative are similar with the
exception that Winter Quarters Route (1) would affect less riparian vegetation and make
(fe)wer stream crossings consequently affecting fisheries less than Winter Quarters Route
2).
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Irreversible and Irretrievable Commitment of Resources

Alternative A - No Action - Since no construction would take place, no surface resources
would be affected or irreversibly and irretrievably committed. However, the recoverable
coal left unmined to protect the pipeline against subsidence would be irretrievably
committed considering current mining technology. Consequently, royalties from the coal
would not be realized.

Alternative B - Leave in Place, Full Extraction Mining - The redundant pipeline would be
constructed within the existing right-of-way unanchored to the surface and strain gauges
for monitoring stress would be installed along the existing pipeline every 100 feet, which
would require excavation. The presence of the surface pipeline would affect rangeland
until such time that the pipeline is removed. Also the view of the pipeline would be a
contrast to the visual characteristics of the surrounding views of Forest visitors. Other
disturbance to the surface is expected to be minimal.

Alternative C - Burnout Canyon Routes (1) through (4) - The effects would be the same if
not similar for each of the & variations of this alternative route. Recoverable coal left
unmined to protect the pipeline from subsidence would be irreversibly committed
considering current mining technology. Disturbance of unstable slopes could result in
erosion and/or mass land movement consequently affecting vegetation. Stands. of trees

and other vegetation would be cleared from the right-of-way in some areas. Although-

the right-of-way would be revegetated with understory species, trees could not be
planted for the life of the project in areas that would interfere with maintenance of the
pipeline. Consequently, wildlife and fish habitat and cover would be affected. Also,
contrast with the visual characteristics of the surrounding area would be long-term.
Cultural and paleontological resources are nonrenewable resources and if unidentified
cultura! or paleontological resources are damaged or destroyed as a result of
construction, these resources cannot be recovered. However, cultural resources
stipulations attached to the COMP (Appendix A) would be appropriate measures to
mitigate potential adverse impacts to cultural and paleontological resources.

Alternative D - Gooseberry Route - The irreversible and irretrievable commitment of
resources associated with the construction of the pipeline would be the same as described
for Alternative C.

Valley Camp Triangle Connectors (1) through (3) - The irreversible and irretrievable
commitment of resources associated with construction of the pipeline along each of the 3
Connectors would be the same as described for Alternatives C and D above. It should be
noted that no cultural resources were identified during the intensive survey of the
Connectors; however, cultural resources may be discovered during construction and if
damaged or destroyed these resources cannot be recovered. Appropriate steps to
mitigate unforeseen adverse effects to cuitural and paleontological resources are
specified in Attachment A of Appendix A.

Alternative E - Winter Quarters Routes (1) and (2) - The irreversible and irretrievable

commitment of resources associated with the construction of the pipeline would be the
same as described for Alternatives C and D above.
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Cumulative Effects

It is important to note that no matter which alternative is selected, the pipeline would
probably impact or be impacted by recoverable coal reserves in the future.

Alternative A - No Action - Since no construction would take place, there would be no
effects to surface resources. However, if no action is taken, then the estimated 14.9
mmt of recoverable coal worth approximately $372.5 million would not be mined and the
8 percent royalties of $29.8 million to the Federal and State governments would not be
realized.

Alternative B - Leave in Place, Full Extraction Mining - The installation of a redundant
pipeline on the surface would allow mining of the 14.9 mmt of recoverable coal and the
$29.8 million of royalties would be realized. Construction of the redundant pipeline on
the surface would result in comparatively few effects to the environment; short-term
loss of vegetation, long-term loss of rangeland, long-term visual impacts, and potential
conflicts with public uses on the Forest. However, the cost for construction of the
specialized redundant pipeline, annual maintenance costs combined with the potentially
extensive repairs would be very costly and the integrity and reliability of the system
could not be guaranteed. In addition, the exposed line would be subject to natural
accidents and intentional and unintentional vandalism. These repairs would result in
potentially numerous short-term impacts to the environment (e.g., vegetation clearing,
erosion potential conflicts with public uses of the Forest).

Alternative C - Burnout Canyon Routes (1) through (4) - The majority of the effects that
could result from the construction of the pipeline along any variation of this alternative
route would be short term. Overall cumulative effects to vegetation should be minimal
and are strongly related to plant community recovery capabilities. There would be a
period following construction of increased cumulative impact that is heightened by
ongoing regional impacts related to grazing, timber harvest and other land uses. These
effects eventually would be reversed through natural processes. Long-term effects would
include removal of overstory (wildlife habitat and cover, and visual contrasts) and
potential landsliding, both of which could add to the effects of previous impacts in the
area (e.g., the existing corridor, Highway 264). Most notably, construction activities
along the streams in Upper Huntington Canyon (an important spawning habitat of the
Yellowstone cutthroat trout) and Burnout Canyon could cause long-term impacts with
cumulative effects. Removal of vegetation proximal to a stream, disturbance to
unstable slopes and stream banks adjacent to the streams, and trenching of the
streambed (even using a culvert for diverting the water as a mitigation measure) could
cause sedimentation that would affect the ‘aquatic ecology of the streams. Spawning
would not be affected in 1990 as construction would be allowed only after fry have left
the stream. However, spawning habitat could be adversely affected for years into the
future since some sediment would be generated that would not wash into Electric Lake
for years to come. These impacts would add to the effects of previous impacts in the
area (e.g., Highway 264). Impacts along Burnout Canyon Routes (3) and (4) would be less
since there would be only a few crossings of Upper Huntington Creek, and the routes
would be located on the west side of State Highway 264 not in the riparian area along
Upper Huntington Creek.

Alternative D - Gooseberry Route - Cumulative effects along the Gooseberry Route are

nearly the same as those along Alternative C except that less riparian vegetation and a
smaller portion of the Upper Huntington Creek fishery would be affected.
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Valley Camp Triangle Connectors (1) through (3) - Cumulative effects along each of the 3
Connectors would be similar to those described for Alternatives C and D. However, no
streams or riparian vegetation would be crosseds; therefore, there would be no effects to
fisheries.

Alternative E - Winter Quarters Routes (1) and (2) - Cumulative effects along each of the
two variations of this alternative route would be similar to those described for
Alternative C above with the exception that the Winter Quarters Routes would not
affect high-quality fisheries to the extent of Alternatives C (1) and (2) and D. [t is
anticipated that the potential effects to fisheries from sedimentation of the streams and
Scofield Reservoir would be low to moderate.
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-Segments 12%, 20, 21, 23%; variation Segment 22; associated Segment 19%*

Segment 12* (3.7 miles in length) is part of the existing pipeline and for purpose of this
study begins in the northwest quarter of Section 25, T.l2 S., R.5 E. (SLM) at the
headward side of the Cabin Hollow Creek Drainage. The pipeline trends southeasterly
from near the junction of Skyline Drive and an unimproved two-track road, the latter of
which runs adjacent to the pipeline for one-half mile before turning south. One-third
mile thereafter, the pipeline begins descending some 1,000 feet in elevation over the
next mile to the crossing at Gooseberry Creek, then ascends nearly 1,400 feet over the
remaining 2.2 miles.

An unimproved two-track road roughly parallels the pipeline for some 2.6 miles beginning
about 0.4 mile west of the Gooseberry Creek crossing to the eastern end of
Segment 12*, The roadway crosses the pipeline at numerous locations along the
segment,

Segment 20 (9.1 miles in length) trends east/west for approximately two-thirds of its
proposed length along the upland reaches of Winter Quarters Ridge before descending
just west of Scofield to crossings situated at an unimproved two-track road, Winter
Quarters Creek and Mud Creek. After skirting the southern corporate limits of Scofield,
the segment turns southward just east of Mud Creek atop the ridgeline separating
. Pleasant Valley on the west and UP Canyon to the east for the distance of 1.1 miles. At
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that point, the proposed segment turns east for .75 mile and then south for the remaining
distance. -

An unimproved two-track road would run adjacent to the proposed pipeline segment from
the vicinity of Scofield to the junction with either Segment 21 or 22.

Segment 2! (3.1 miles in length) descends the ridgeline north of Broads Canyon crossing
along its course 2 unimproved roads and the stream at the mouth of Broads Canyon
before reaching and crossing Mud Creek. The proposed pipeline segment then runs
upstream adjacent to and west of Mud Creek until the mouth of Slaughter House Canyon
where the pipeline crosses to the east side of the creek near an existing highway
culvert. The segment then continues upstream to connect with the existing pipeline just
east of Utah State Highway 96.

Segment 23* (1.3 miles in length), part of the existing pipeline, differs in elevation by
over 1,200 feet between the western end (lowest) and eastern end (highest) of the
segment. The pipeline follows the ridgeline between Boneyard Canyon on the north and
Magazine Canyon to the south and continues eastward to a topographic feature referred
to as "The Elbow". This location marks the eastern extent of the proposed pipeline
Z'erou)te project and is situated in the southwestern quarter of Section 27, T.13 S., R.7 E.
SLM).

Segment 22 (3.3 miles in length) is an eastern alternative for the Winter Quarters
Route. The proposed segment instead of descending along the ridgeline of Broads Canyon
like Segment 21, sidles eastward and southward along the upper reaches of Broads
Canyon before rejoining the existing pipeline at "The Elbow". Unimproved two-track
roads exist adjacent to the proposed pipeline alignment.

Segment 19* (2.8 miles of existing pipeline) is not a part of either Winter Quarters
Routes (1) or (2). However, if either of these routes is selected, the existing pipeline of
Segment 19* cannot be abandoned as it is needed to supply gas to a tap line that joins
Main Line No. 41 at the western terminus of Segment 19*. Because this segment cannot
be abandoned, the environmental resources are addressed along Segment 19* not as part
of the routes, but as a segment associated with the route.

The first one-half mile on the western end of Segment 19* trends northeasterly before
turning in a southeasterly direction. The southeastern component follows the ridgeline
between Slaughter House Canyon on the north and Boardinghouse Canyon to the south
and crosses and runs parallel to a unimproved road for nearly 0.5 mile at the western end
of the component. At the eastern end of the segment, the topography descends nearly
1,100 feet over the last 0.5 mile, crossing State Highway 96 and Mud Creek near the
junction with Segment 23*,
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1.0 SCOPE

1.1 OBJECTIVES

During the 1981 growing season a quantitative vegetation study
was conducted for the proposed Scofield Mine in Carbcn County, Utah.
Figure 1 illustrates the location of the project with respect to the
town of Scofield and the major topographic features. The study was
conducted in accordance with final rules of the Utah Board and Division
of Oil, Gas, and Mining (DOGM). Prior to the initiation of the field.
work a detailed study plan was presented to DOGM personnel (Ms. Mery
Ann Wright) for review in December 1980. All aspects of the study
met with Ms. Wright's approval. Furthermore, during the course of
the study DOGM was informed of the progress of the study and consulted
regarding various changes in the project.

Field studies commenced in late April when grazing exclosures
were constructed and the floral inventory was begun. Monthly visits
were made until September to collect plants. During August and early
September, cover, stem density, and production data were collected.

1.2 LOCATION AND ECOLOGICAL SETTING

The study arez is located in Winter Quarters Canyon along the
east side of the Wasatch Plateau adjacent to Pleasant Valley in Carbon
County near the small town of Scofield, Utah (Figure 1}. Winter
Quarters Canyon was the site of the first commercial coal mine in
Utah, beginning production (Utah Archaeological Research Corporation
1981) in 1876. Between that time and the closing of the Winter Quar-
ters Mine in 1928, some 10.8 million tons of coal were removed. A
town known as Winter Quarters existed around the mine portals and
facilities for a distance of about 2 mi (3.2 km) west from the town of
Scofield. Because of the narrowness of the valley, the valley bottom
for that distance was virtually totally covered by the mine portals,
surface facilities, railroad spur, and residential facilities.
Consequently, much of the present ecology of lower Winter Quarters Canyon
has been shaped by the historic mining disturbances. Photographs from
around 1900 {Utah Archaeological Research Corporation 1981} show no trace
of natural riparian vegetation left and, indeed, the stream channel is not
visible in many of the photographs because it was piped under the surface
to make room for the facilities.

The demand for mine timbers resulted in the early deforestation of
the spruce-fir forest on the north-facing slopes in the valley. Photo-
graphics from about 1900 (Utah Archaeological Research Corporation 1981)
show a low growth of aspen and a few scattered tall thin conifers left
uncut for one reason or another. By 1916, photographs show aspen height
had increased and conifer regrowth under the aspen is conspicuous. On
the south-facing slopes of the valley, conditions in the old photographs
seem very similar to current conditions with sagebrush and mountain brush
predominating.

-1-
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. 2.0 METHODS

2.1 VEGETATION MAPPING

Vegetation type mapping was undertaken for the Scofield Mine pro ject
area and a surrounding 500 foot buffer zone. Mapping was accomplished
using U.S. Forest Service aerial photography (black and white, approximately
1:16,000 scale) (1 inch = 1400 feet) and field checking. Vegetation types
are segregated on the basis of physiognomy and dominant species.

2.2 SPECIES LIST ) ' _

specimens were collected on the site on a mcnthly basis between April and
September. Field identifications were checked by Dr. William A. Weber,
Curator of the Herbarium, University of Colorado, Boulder. Voucher speci-
mens from the study are preserved in a permanent reference collection by
Western Resource Development Corporation for UCO.

Taxonomic nomenclature used in this report follows Weber and Johnston
{1979) as the primary reference except as noted under Section 3.4, Floral
Composition. Common names used come from Nickerson et al. {197¢), U.S.
. Soil Conservation Service (1978), and Beetle {1970}, in decreasing order

In order to ensure as complete a species list as possible, plant
1
L

of priority. Comments on native or introduced status are based on Weber |
and Johnston (1979). -

2.3 AFFECTED AREA SAMPL ING DESIGN

Most of the proposed Scofield Mine affected area was disturzed by
historic mining activities and is presently grazed each year by domestic |ivestock

Quantitative sampling was confined to the approximate area to be
disturbed (Plates 1 and 2). The sampling area extended upslope somewhat
farther on the south-facing slopes than disturbance is likely to extend.
This allowed inclusion of more areas of Mountain Shrubland in natural
premining condition and resulted in baseline data representing z more
undisturbed condition fhan exists at the very bottom of the siope in the
abandoned Winter Quarters Mine facilities areas. All sample sites were :
'selected by a random process in which 2 grid of 15m x 15 m celis was over— !
lain on a 1" = 100' map of the disturbed area and a random number table
used to assign spatial (x,y) coordinates. Fifty sample points were
selected in each affected area vegetation type. The points in each vege-
tation type were numbered in order of their random selection. _ !

Sample sites in the riparian and mountain shrub affected anz reference
areas were located in the field between April 20 and May 1, 1981, using
1" = 100' maps. At each site, a range cage was erected to protect the
. erclosed area from domestic sheep, which heavily graze the area, as well
as cattle, deer, elk, and occasional moose. Each cage was const-ucted of
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48 inch "no-climb" welded wire fencing material, cut and formed into a
conical configuration and firmly anchored with four 5-foot lengths of
3/8-inch stee! rebar. Each range cage enclosed an area of about 1.2 m
in order to protect 1.0 m* for later clipping. Each range cage was marked
with a metal tag bearing its identification number. Data on plant cover
and woody plant density were obtained along transects oriented randomly
from the range cages. These methods are described mcre fully under Cover,
Woody Plant Density, and Production sections below.

2

During the ccurse of the study the mine plan was altered to include a
small area of disturbance in the spruce-fir forest on the north-facing
slope. By this time sheep had access to this area and did graze the forest
to some extent. However, the herbaceous production of this closed canopy
forest is extremzly low. DOGM personne! determined in a verbal decision
that production data were unnecessary for the Spruce-fir Forest because of
the extremely low herbaceous cover and the |imited biomass production.

2.4 SELECTION OF REFERENCE AREAS OR OTHER RECLAMATION STANDARDS

For establishment of reclamation standards, reference areas were
selected for the riparian and mountain shrubland vegetation types because
they are the major areas of disturbance. The disturbance to the spruce-
fir forest will be much smaller and the vegetation of the type is largely
long-lived woccy species in which |little year-to-yesr change in vegetation
parameters is expected. Because of this, the baseline method for estab-
lishing a reclamation standard was chosen. Thus, for the riparian meadow
and shrubland and mounfain shrubland, the standard against which the post-
reclamation vegetation is compared is the reference area, althcugh since
baseline data exist for the affected area also, these baseline data cculd
also be used. For the spruce-fir forest area, the standard for deftermina-
tion of recltamation success will be the baseline data from the affected
area.

In the case of the riparian vegetation type, the chances of finding a
reference area exactly the same as the affected area were small because,
in the affected area this type has developed on the disturbed material
left from the abardoned town and historic mining activities of the Winter
Quarters Mines which, as mentioned earlier, occupied the entire valley
bottom. The vegetation that has redeveloped along the sfream has done so
on the erocdec fil! left from the old town and mine faciliities. This fill
is comprised of varying parts soil, coal fines, and junk. Although the
native riparian species have made substantial reappearance, the composi-
tion is still not equal to that of the essentially undisturbed community
found upstream of the previously affected area. This area upstream
represented the only apparent alternative as a reference area (Plates 1

and 2). The mountain shrubland reference erea is also located up valley to
the west, just eezst of the Manti-LaSal National Forest boundary (Plates 1
and 2). This refererce area, although located on the same slope,exposure,

arnd parent material as the affected area, includes entirely the area outside
the abandoned Winter Quarters Mines disturbed area whereas the proposed
affected area includes much area previously disturbed and revegetated by
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natural secondary succession. Also, it is located somewhat further upslope
from the valley bottom and may avoid the heavy sheep grazing incurred on
the affected area as sheep are siow!y moved up the vealley to higher pas-
tures within the Manti-LaSal National Forest in the spring. The net effect
is that range condition of the reference area seems better than that of the
affected area as a whole.

2.5 REFERENCE AREA SAMPL ING DESIGN

In each reference area, sample sites were located by the same rancom
process usecd in the affected area, except that the cells measured 5 m x 5 m.
A total of thirty sample sites wre selected in each reference area and range
cages were erected on them between 20 April and 1 May 1981.

2.6 TIME OF SAMPL ING

Cover, woody plant density, and production sampling were completed
befween 13 August and 8 September 1981.

2.7 COVER SAMPLING

Cover was measured at fifty points along 50 m transects using the point-
intercept method (Muelier-Dombois and Eilenberg 1974). Transects, which were
randomly oriented from the corresponding range cages, were sampled sequen-
tially in order of selection during the random location process. Measurements
began one meter out from the range cage to avoid trampling effecfs.

At each point, a plant ecologist viewed the ground through a vertically
oriented sighting device affixed to an adjustable tripod. Fine cross hairs
within the device were used to provide precise point definition.

The first hit (interception) along a vertical viewing line was recorded
as being vegetation (by species), rock, litter, or soil. Vegetation inter-
cepted below first hits was recorded separately by species; the maximum
number of hits recorded at any point was four. Only first hits were used in
calculating cover, which is therefore absolute cover.

Species that were present in the sample stands but not actually hit
during the point-intercept sampling are indicated by a "P" in the cover
data tables. Frequency values were calculated on the basis of whether a
species was present in the sampled stands, not on whether it was encountered
during quantiftative sampling.




2.8 PRODUCTION SAMPL ING

Production data were obtained by removing the range cages and clipping
current year's growth above-grounc biomass within 2 1 m2 circular hoop placed
within the protected area. All graminoids, including perennials and annuals,
were separated by species while bagging samples in the field. Perennial and
annual forbs were lumped into a single sample category. Cacti, cushizn plants,
noxious weeds, cryptogams, shrubs, and subshrubs were not sampled for produc-
tion, -

Production samples were returned to the lab, where they were oven dried
at 105°C for 24 hours and weighed to the nearest 0.1 g. Data are repcrted
in the production data tables as g/m2, pounds/acre, and kg/ha. The conver-—
sion factors used were 8.91 {from g/m2 to pounds/acre) and 10.0 (from g/m2
to kg/hal. ‘

2.9 SHRUB MEASUREMENTS

Shrubs and tree seedlings or saplings (below breast height, 4.25 feet
or 1.3 m) rooted within 1 m by 50 m rectangular quadrats {also known as
belt transects or line strips) located along the 50 m cover transect at each
site were counted by species, and the heights of the first two shrubs of
‘each species encountered were recorded in classes as follows: 1 cm below
10 em, 5 cm increments between 10 cm and 50 cm, and 10 cm increments above
50 cm. In the Spruce-fir Forest type, shrubs were counted ina 1mx 25 m
quadrat.

2.10 TREE MEASUREMENTS

For the spruce-fir forest vegetation type, trees were sampled along the
first 25 m of each cover transect in 2 5 m wide quadrat. Within this quadrat,
all trees above breast height (4.25 ft or 1.3 m) were counted by species and whether
they were alive or dead. TVThe diameter at breast height (dbh) was measured
for each tree also. Using these data, density (number of trees per acre and
hectare) and basal area (square feet per acre and square meters per hectare)
were calculated. Several trees were aged using an increment borer.

2.11 SAMPLE ADEQUACY CALCULATION

Adequacy of samples was calculated using the formula

_ s?t?
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where n

min the minimum number of samples required

standard deviation (n-1)

0
I

t = two-taiied t value, with infinite degrees of freedom, for a
prescribed level of confidence

d = the desired detectable reduction in the mean (0.1)

arithmetic mean

x|
]

For shrublands, 80% confidence leveis were used; for non-shrubiands,
90% confidence levels were used (Utsh Division of Oil, Gas, and Mining 1981).

Total woody plant density (live trees plus shrubs) were the data used
for density sample adequacy calculations.
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3.0 EXISTING RESOURCES

3.1 GENERAL SITE DESCRIPTION

Elevations in the project area vary from about 7,700 feet (2,348 m. to
about 9,200 feet (2,8CE m). Average annual precipitation in the study
area is estimated by Beak Consultants (1981} to be about 28 inches (71 ¢,
mostly falling as snow during fall and winter. Soil parent material on
the slopes consists of a veneer of cc!luvium overlying bedrock. in the
valley bottom, substrates are alluvium, colluvium, and fill from histor:iz
mining activifies. Undisturbed soils in the project area nave surface
horizons relatively thick and dark znd exchange sites dominated by bivaisnt
cztions (Walsh and Associates 1981, Soil Survey Staff 1975). Soils of the
steep valley sides have formed in colluvium and are very rocky. Soils in
the toe slopes and valley bottoms have formed in transported material and
are deeper and less rocky.

3.2 VEGETATION DESCRIPTION

Vegetation of the study area is of four main types: Mountain
Shrubland, Spruce-fir Forest, Aspen Forest, and Riparian Shrubland (Plate 1).
Mountain Shrubliand occurs primarily on the south-facing side of the vallay.
Spruce-fir Forest occurs on the north-facing side of the valley and in tae
bottoms of side drainages. Aspen Forest occurs in the mcister locations
on the south-facing side of the valley and in the drier and/or most recently
disturbed sites on .the north-facing side of the valley. Because Aspen Forest
is successional! to Spruce-fir Forest, there is a continuum of variation
between the two -types. Riparian Shrubland occurs on the miscellaneous
transported materials in the valley bottom.

Quantitative data were coltiected in the affected area vegetation types
at locations indicated in Plate 2.

3.2.1 Cover Data

Presented in Tables A-1 through A-5 are cover data from the
quantitative samplies in the affected and reference areas for the Mountain
Shrubland and Riparian Shrubland vegetation types and the affected area
of the Spruce-fir Forest vegetation type. Data are in the form of absol_te
percent cover; that is, vegetation plus rock plus litter plus soil sums .to
100 percent. Cover data are summarized in Table 1.

3.2.2 Production Data

Presented in Tables A-6 through A-9 are production data from
the Mountain Shrubland and Riparian Shrubland affected and reference arezs.
Data are oven-dry grams per square meter. Production data are su~marize:
in Table 2.



TABLE 1

SUMMARY OF COVER DATA
SCOFIELD MINE VEGETATION STUDY

Total Absolute : Total Vegetation
Vegetative Cover Soil Litter Rock + Litrer + Rock
% a % % % % a
Vegetation Type mean SD°  mean mean mean mean SD
Mountain Shrubland
Affected 55.6 10.7 19.4 13.2 11.8 80.6 8.2
Control 72.7 5.8 9.9 13.3 4.1 90.1 4.2
Riparian . v
Affected 82.7 10.1 9.2 6.1 2.0 90.8 8.9
Control 88.3 6.2 5.7 4.4 1.6 94.3 ' 4.5
Spruce~-fir Woodland  73.5 9.6 0.3 25.3 0.9 99.7 0.7

()

aStandard Deviation (n-1}



TABLE 2

SUMMARY OF PRODUCTION DATA
SCOF1ELD MINE VEGETATION STUDY

Vegetation Type mean g/m2 SD mean/ra mean/A

Mountain Shrubland

Affected . 62.2 47.8 622.2 554.3

Reference 65.9 - 38.3 658.9 587.1
Riparian Meadow and Shrutland

Affected 212.9 102.9 2129.1 1897.0

Reference 208.8 128.6 2088.4 1860.8

Spruce Fir Woodland
Affected . - - - -

®Standard Deviation (n-1}
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3.2.3 Shrub and Tree Data

Presented in Tables A-10 through A-13 are the shrub density
data from the Mountain Shrubland and Riparian Shrubland vegetation types
affected and reference areas. Table A-14 presents data from the Riparian
Meadow and Shrubland affected and reference areas. Tables A-15, A-16, and
A-17, respectively, present shrub density, tree density, and tree basal area
for the Spruce-fir Forest affected area. Woody plant density data are
summarized in Table 3.

3.2.4 Description of Vegetation Types

Mountain Shrubland (Figure 2)

Vegetational cover of the Mountain Shrubland vegetation type
{Table A-1) is dominated by shrubs and subshrubs which account for 42.8
percent cover (77.0 percent of vegetational cover). The main contributors
fo this cover are Aaiemisia #ridentata ssp. vaseyana (Vasey big sagebrush)
With 19.9 percent cover, Symphonicarpos oreophidus (mountain snowberry) with
8.3 percent cover, Puashia tridentata (antelope bitterbrush) with 3.2 percent
cover, and Amelanchier alnifolia (saskatoon serviceberry) with 3.0 percent
cover. Other shrubs or subshrubs present in lesser amounts include Aztemisia
cana (silver sagebrush), Aatemisia frigida (fringed sage), Chaysothamnus
nauseosus {rubber rabbitbrush), Chaysothamauas viscidifldoaus (Douglas rabbit-
brush), Mahonia repens (Oregon grape), Pachistima myrsinites (myrtle
pachistimal, Paunus viaginiana var. melanccarpa (common chokecherry),
Ruencus gambelii (Gambel's oak), Ribes cereum (wax currant), Ribes
viscosissimum (sticky currant), Rosa woodsii (Woods' rose), Sambucus coewulea
(blueberry elder), Shepherdia canadensis (Canada buffaloberry). and
Xanthocephalum sarothrae (broom snakeweed). Very occasionally, scattered
within the Mountain Shrubland vegetation type are trees including Juni perus

~scopuloaum (Rocky Mountain juniper) and Populus tremuloides tquaking aspen).

After shrubs and subshrubs, perennial graminoids are the next
most abundant lifeform with 9.2 percent cover. Major species include
Agropyron spicatum (biuebunch wheatgrass) with 3.7 percent cover, Stipa
dettemmanii (Letterman needlegrass) with 2.2 percent cover, and Poa
pratensis (Kentucky bluegrass) with 1.7 percent cover. Other species present
include Agropyron albicans (Montana wheatgrass), Agropyron dasystachyum

var. adiparium (streambank wheatgrass), Agiopyron amithii (western wheat-

grass), Agropyron aubsecundum (bearded wheatgrass), Agropyron trachycaulum
(slender wheatgrass), Bromopsis inewnis ssp. pumpellianus (Pumpelly brome),.
Canex geyeri lelk sedge), Elymus cinereus (basin wildrye), Juncus arcticus
ssp. balticus (Baltic rush), Koelewria maciantha (prairie junegrass),
Muhlenbergia richardsonis (mat muhly), Oryzopsia hymenoides (Indian rice-
grass), and Poa fendleriana (mutton bluegrass).

Cover by perennial forbs totals only 3.5 percent. The major
contributors to this cover are Artemisia {udoviciana lprairie sage), Astex
chilensis (Pacific aster), Penstemon spp. (beard tongues including P.
whippleanus and others), and Smilacina stellata lstarry solomonpiume).
Other less abundant species include Antennaiia 2vsea (rose pussytoes),
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